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THE ARMORED CRUISER IN THE NAVIES OF THE 
WORLD. 

The modern warship is the most cosmopolitan pro- 
duet of this essentially cosmopolitan age. Except for 
a few minor characteristics, which may temporarily 
distinguish the ships of one nation from those of the 
rest of the world, there are no broad international 
differences in naval construction such as we find in the 
other great branches of industry. 

The reason is not far to seek. It is to be found in 
the fact that each great naval power realizes that it 
must not only have many ships, but the ships must be 
the very best possible. The question of naval efficiency 
is a question of national life and death, and no senti- 
mental objections are now allowed for a moment to 





_...$3.0@ | prevent a nation from imitating its neighbors and rival 
‘in the construction of the latest types of ships, guns 


and armor. Occasionally, in former years, a nation 
held on to some inferior and obsolete practice rather 
than follow the lead of its more progressive rivals, as 
when some years ago England continued to build 
muzzle-loading guns when other nations were adopting 
the breech-loader, and France at a later day refused for 
some years to follow England’s example in the building 
of rapid-fire weapons; but such conservatism has al- 
ways cost the nations dearly and has resulted in the 


ue address in U.S, Canada or Mexico, on | Conveyance of much costly material to the scrap heap. 


Hence it has come to pass that the publication of 
each year’s naval programmes of construction is an 
event looked for with profound interest by naval con- 
structors, inasmuch as these programmes show con- 
'elusively what is the majority opinion as regards the 
best types of ships to build. 

We have taken occasion to read carefully through 
the lists of the world’s navies and note what is the 


| general character of the ships which have lately been 


| built or are under construction or are authorized to be 


| built, and we are impressed with the fact that the 


coming warship will be of a type between the battle- 


| ship ond the swift armored cruiser, a vessel with heavy 


battery, medium armor protection, high speed and ex- 
ceptionally large coal supply. 

Two tendencies are noticeable, each of which we as 
a nation should take special note of. The first is the 
| disposition to build armored cruisers instead of the 
protected type, the other is the very high speed which 
| is being given to battleships, a speed which in many 
cases gives to the battleship all the advantages claimed 
| for the armored cruiser. 

The following is a statement of the armored cruisers 
We have included no 


that it is only the older ships that are as slow as this; 
the later cruisers being of 20 knots speed or over. In 
the British navy there are seven armored cruisers of 
the Australia type, of 5,600 tons and over 18 knots speed, 
with a belt of 10-inch armor, and an armament of :wo 
The normal 
coal capacity is 900 tons. There are also under con- 
struction four armored cruisers of 12,000 tons, 21 knots, 
| 800 tons coal supply ; they will have a 6-inch belt and 


~ § | 6-inech protection for the guns, and an armament of 


two 9°2-inch and twelve 6-inch rapid-fire guns. 
The Argentine Repubiic possesses two armored 


cruisers, the “Garibaldi” and the ‘‘San Martino,” 


*! which are sister ships to the ‘‘Christobal Colon,” of 
| the Spanish navy. 


They are vessels of 6,840 tons and 
20 knots speed, with a 6-inch belt and citadel and an 


xe ljarmament of two 10-inch, ten 6-inch, and six 4°7-inch 


rapid-firers. 
Austria-Hungary possesses the ‘Kaiserin Maria 
Theresia” : 5,270 tons, 19 knots, 4-inch belt, and arma- 


ment of two 9-4, and eight 59 rapid-firers. She is also 
constructing an armored cruiser of 6,100 tons, 104¢-inch 
belt, and 20 knots speed, to carry the same armament 
as the vessel just mentioned. 

Chile possesses in the ‘‘ Esmeralda” a remarkable ves- 
sel of 7,020 tons, which to a 6-inch belt and extremely 
powerful battery of two 8-inch rapid-firers, sixteen 6- 
inch and eight 3-inch rapid-firers adds the high speed 
of 23 knots an hour. Such a ship, preying upon an 
enemy's commerce, would prove to be the “ Alabama” 
of her day. Another powerful armored cruiser is being 
built for this enterprising republic by the Armstrongs, 


‘the firm that built the “Esmeralda.” This is the 
| ‘*O’ Higgins,” of which we have lately heard so much. 


She is of 8,500 tons displacement and 22 knots speed 
and will carry 1,500 tons of coal. Her belt is 7 inches 
thick and she carries an armament of four 8-inch rapid- 
firers, ten 6-inch, four 4°7-inch and ten 38-inch rapid- 
firers. The 8-inch rapid-firer can fire from three to 
four shots per minute, so these guns could discharge 
as many shells per minute as a dozen 8-inch slow-fire 
guns. 

France is already well provided with armored cruis- 
ers, and her new ships are to be nearly all of the ar- 
mored type. The “Clharner,” “Bruix” and “Tre- 


ville,” of about 4,800 tonr and 18°3 knots speed, carry 
a 84-inch belt and an armament of two 76-inch and 
six 55-inch rapid-fire guns. The “ Pothuau,” 5,360 
tons, 19°2 knots, is armed with two 76-inch and ten 
55-inch guns and has a 84-inch belt. 


The “ Dupuy 





XL. Rt KI, AGS GAFLOMA rtON.~The Fortifications of Manila 


war'de Lome,” 


6,106 tons, 20 knots speed, is completely 





[JUNE 4, 1898. 


sheathed from stem to stern and up to the top deck 
with 4 inches of steel. Her armament is similar to 
that of the “Bruix.” It is in new construction, 
however, that the French are showing the high value 
they put upon the armored cruiser type. No less than 
nine of these vessels, the smallest of which is of 7,700 
tons displacement and none of less than 21 knots speed, 
are either building or proposed. The ‘‘ Dupleix” and 
“ Kléber,” each of 7,700 tons and 21 knots and will carry 


e 6-inch belt. They will have a battery of ten 6-4 


inch rapid-fire guns of great power. The six great 
ships of the Dupetit Thouars class will be of 9.517 
tons and 21 knots speed. They will be armed with two 
76-inch, eight 64inch and four 8°%-inch rapid-fire 
guns. They 'can carry a normal supply of 1,020 tons of 
coal, in addition to a supply of liquid fuel. Not con- 
tent with this, the French have laid down a large 
armored vessel of 11,270 tons, the ‘‘Jeanne d’Arc,” 
which is to steam at 23 knots and carry a normal coal 
supply of 1,400 tons. The armament will consist of two 
7°6, eight 5°5 and twelve 3°9 rapid-fire guns, and she 
will have a 6-inch belt. 

Germany is building the “* First Bismarck,” of 10,650 
tons and 19 knots. She is to have a 73-inch belt and 
carry four 9°4, twelve 59 and ten 3°4 guns, all, includ- 
ing the 9°4-inch, to be rapid-firers. 

Italy possesses two armored cruisers of 6,500 tons and 
20 knots speed, which carry a 6-inch belt and an arma- 
ment of twelve 6-inch and six 4°7-inch ray d-firers ; one 
armored cruiser of 4,583 tons and 19 knot: . and she is 
building two sister ships to the ‘‘Christobal Colon” 
(Spanish), which was constructed in Italy. 

Japan is also in the fashion in the construction of 
two 9,750-ton armored cruisers of 214¢ knots speed and 
a third of 9,436 tons and 214% knots. The armament of 
each wi!l consist of four 8-inch rapid-firers, fourteen 
6-inch and twelve 38-inch rapid-firers. 

It was Russia who a few years ago started the con- 
struction of huge armored cruisers by building the 
“ Rurik,” of 10,923 tons and 18 knots speed. She has a 
10-inch belt and an armament of four 8-inch, sixteen 
6-inch and six 4°7-inch guns, all slow-firers, with a 
maximum coal supply of 2,000 tons. She followed this 
with the ‘* Rossia,” 12,130 tons, 10-inch belt, 20 knots 
speed and a similar armament, except that it consists 
of rapid-firers. She also possesses the ‘‘ Pamyat Azova,” 
6,000 tons, 9-inch belt and 18°8 knots speed. Two 
others are authorized, one of 7,800 tons and 20 knots 
and «he other of 12,386 tons and 21 knots speed, and it 
is reported that the fast 6,000-ton cruiser to be built by 
the Cramps is to be of the armored type. 

Spain, our present antagonist, is relatively by far the 
strongest in this type of ship of all the nations. She 
has either built or just about completed nine large and 
fast armored ships, inclading the ‘* Carlos V.” of 9,235 
tons, 2-inch belt, 20 knots speed and armament of two 
ll-inch, eight 55-inch, four 39-inch rapid-fire guns: 
two of the “‘Cbristobal Colon” type, of 6,840 tons, 20 
knots speed, 6-inch belt and citadel, and armament of 
two 10-inch, ten 6-inch and six 4°7-inch rapid-firers ; and 
six of the “ Vizeaya” type, of 7,000 tons, 20 knots speed, 
12-inch belt and armament of two 11-inch and ten 5°5- 
inch rapid-fire guns. 

In general it may be said that the fleets of armored 
cruisers in the navies of the world, especially those re- 
cently laid down or authorized, are characterized by 
high speed, exceptionally heavy armament, in which 
the rapid-firer predominates, and great coal carrying 
capacity. It is evident that this is to be the prevailing 
type of ship in the cruiser class. The decision to build 
these vessels, and to build them in large numbers, is 
evidently unaninous as far as the foreign naval powers, 
great and small, are concerned. As we have already 
pointed out, our present building program makes no 
provision whatever for this type, and unless the de- 
fect is remedied at an early date, we are liable to be 
confronted by a fleet of swift hostile warships, against 
which we would be powerless to act. 

At the same time, prudence suggests that we await 
the actual conflict between our shipe and those of 
Spain before the supplementary naval bill is passed. 
The experience gained in such a battle will be of untold 
value in determining the relative value of the various 
types of vessels, and the country will be in a,far better 
position to judge of its need a few weeks hence than it 
is just at present. The armored cruiser, it almost goes 
without saying, is our most pressing need, and we are 
glad to note that a bill is now before Congress calling 
for the construction of several of this type. The same 
bill, however, calls for a further au i of tor- 
pedo boats and destroyers. The exact value of these 
small craft has yet to be determined, and this can 
only be done in the test of pmaeel ight. 

OBSTACLES TO SOUTH AMERICAN TRADE. 

We are in receipt of a letter from a correspondent in 
Tocopilla, Chile, Mr. Juan E. Franz, who complains of 
the fact that although it is possible to send by postal 
order any small sums from the Chilean post offices to 
most of the countries in Europe, “facilities which are 
very favorable to business,” if it is desired to remit 
smal! sums to the United States it is necessary either to 
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exchange and then a surcharge of fifty cents for each 
draft on New York. “ What is the value,” our corre- 
spondent asks, “of the Pan-American Congress and 
other bodies for opening trade with the South Ameri- 
can republics when one of the most useful mediums to 
this end (postal facilities) is neglected?” Mr. Franz 
makes the suggestion that the provision of parcel post 

and postal order accommodation would remove a 

serious obstacle to trade, and he is not by any means 

the only citizen of the South American republics who 
has complained of the disadvantage under which the 

United States labors in this respect. In these days of 

keen competition we cannot afford to suffer any handi- 

cap such as imposed by the conditions referred to, and 
the subject may well be referred to the thoughtful con- 
sideration of our own post office authorities. 
$$ —__ —+- 2a 
NATURAL PRODUCTS AND RESOURCES OF THE 
PHILIPPINE ISLANDS. 
BY M. W. HARRINGTON. 

The great commercial products of the Philippine 
Archipelago are sugar, hemp, tobacco, copra and 
coffee, and their importance, as articles of export, are 
in the order given. 

The production of sugar has increased rapidly. In 
1871, it was less than 100,000 tons; in 1881, 230,000 tons; 
in 1898, 261,686 tons; and it was then increasing at the 
rate of 15,000 tons per year. About one-third of the 
total production is from the province of Pampanga, in 
the central area of Luzon, and nearly north of Manila. 
The provinces about Manila Bay and the one north of 
Pampanga are also large producers. This sugar is ex- 
ported from Manila and goes chiefly to Spain and 
Great Britain. 

A better quality of sugar, but in smaller quantities, 
is obtained from the violet-colored cane in the central 
islands of Panay and Negros. The very best comes 
from the province of Capiz, on the north coast of Pa- 
nay. This sugar is exported from Ilo-ilo, and is sent 
chiefly to the United States. 

The processes of manufacture are yet crude and an- 
tiquated. There are a few large plantations, and these 
are generally monastic. These plantations are usually 
leased to Chinese half-breeds, from whom better re- 
sults are obtained than from Europeans. The small 
cultivators perform their own work with hired labor, 
but suffer under the difficulty of not being able to man- 
ufacture economically. There is a tendency toward 
their absorption into larger estates, under the charge 
of corporations. 

The Manila hemp is so called because of the resem- 
blance of the fiber to that of hemp, at least in color. 
It is derived from the leaf stem of a banana plant 
(Masa textilis). The plant has an inedible fruit, and 
grows in poor soil. The best plants grow in southeast- 
ern Luzon and the adjacent islands of Samar, Leyte 
and Bohol. The plant is rudely cultivated, cut down 
when three years old, and the fibers separated from 
the surrounding tissue by rude domestic machines. 
It takes two natives to prepare 25 pounds a day. 

The coarser outside fibers are exported in the crude 
state, chiefly to Great Britain, the United States and 
the Australian colonies, where they are used for mak- 
ing a highly prized cordage. The finer fibers are used 
at home for domestic manufactures of fabrics used for 
dress and ornament. They are light, transparent and 
very durable. The fabrics are varied by using some 
cotton, silk, or other fiber with the Manila hemp. 

The native name for the fiber is abacd, taken from 
the plant. The abacd has been introduced into other 
parts of the world, but the conditions of its native 
home of the Philippines are more favorable and the 
labor is there so cheap that no successful competition 
has been established. 

Export of abaca began in 1831, and the amount ex- 
ported is steadily increasing. In 1893 it amounted to 
97,787 tons, valued at ten million dollars. 

Next in order of value, but first in popular estima- 
tion, is the so-called Manila tobacco. It is a highly 
prized tobacco, classed by some as the equal of Havana 
tobacco, and by a few as its superior. Certain it is 
that some Manila leaf is imported into Cuba, though it 
is not known how it is used. The Cuban tobacco is 
classified with regard to its excellence, the Manila with 
regard rather to its fine appearance. Manila tobacco 
is stronger than it looks, and it has a fine herby 
flavor, to which those who use it become very much 
attached. 

The tobacco was made a monopoly of the govern- 
ment in 1781. That is, anyone could raise it, but the 
government only could buy it, and could set the price 
and pay for it when it pleased. It often pleased to be 
two or three years behind in its payments. In 1882 
this restriction was removed, and small growers now 
can produce it more profitably. 

It is grown over Luzon and the neighboring islands, 
but the very best comes from the two large provinces 
of Cagayan and Isabela, in the extreme northeastern 
part of the island. Here the land suitable for it is now 
all occupied. The cultivation of the plant requires 
little labor. The man of the household usually per-| i 


forms the tillage, and the women and children the rest 
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Rather less than half of the crop is sent out in the 
leaf and this goes largely to Spain and other European 
countries, The remainder is made up into cigars and 
cigarettes, two-thirds of which are consumed at home 
and the remainder exported, chiefly to the neighbor- 
ing countries of continental Asia and to Japan. In 
1893 about 11,000 tons of leaf were exported and nearly 
140,000,000 of cigars. The price of this tobacco in the 
Oriental countries is low. Boxes of 500 excellent 
cheroots (a cigar open at both ends) can be got 
for $18. ~ 

The copra is a preparation of the cocoanut made in 
great quantities in tropical islands all over the world. 
It seems to be a relatively new product for the Philip- 
pines; 11,500 tons were exported in 1893. The cocoa 
palm is very common and highly prized in the Philip- 
pines. All parts of it are used. 

Coffee was introduced in the Philippines, probably 
in the latter part of the eighteenth century, from 
Brazil. The first large plantation was established in 
1826, and the production began to extend actively 
fifteen or twenty years ago. Latterly the export has 
decreased very greatly. 1t used to average 2,500 tons a 
year, but has recently sunk to only 300. This is pro- 
bably due to the revolution; for the coffee is of good 
quality, some of it excellent. 

Unlike Manila hemp and tobacco, the coffee requires 
some capital on the part of those who undertake it. 
It takes the trees four or five years to begin to bear. 
Those who are able to make the necessary advances 
have prospered greatly, and, especially about Manila, 
have become rich. 

The exported coffees formerly went exclusively to 
France, but are now scattered well over Europe, usu- 
ally through Singapore. They are of two sorts, the 
Manila and the Zamboanga. The first is grown about 
Manila, chiefly to the south and east of Manila Bay. 
It has a small berry and is more highly prized than the 
other. The Zamboanga coffee is produced in the 
south, principally on Mindanao and the Sulu Islands. 
The berry of this variety is larger, but less care is used 
in its preparation. It goes directly to Singapore. 

Rice is the chief product of the Philippine Islands, 
but it is not exported. It is the staple food of the 
natives, and sometimes the supply is short. Both the 
mountain and lowland rice are produced, and more 
than ninety varieties are known, It is easy to culti- 
vate them, and in favorable years the yield is very 
generous. 

Maize is grown in considerable quantities. So are 
the sweet potato, yams, ground nuts, gourds, potatoes, 
peas. A little wheat is raised at high elevations. 
Among the fruits are the mango, plantain, banana, 
mangosteen, jack fruit, medlars, lanzon and durian, the 
last especially in the Sulu Islands. The islands are 
generally mountainous, and at proper elevations the 
fruits of southern Europe and of Florida flourish, as 
the orange, citron and sapotilla. 

The cotton of this archipelago is excellent and its 
production makes some progress. The cacao can be suc- 
cessfully grown and of good quality, but little attention 
is paid to it. The tea plant has been tried in botanic 
gardens and is found to thrive. The islands are rich 


in odorous flowers, and the manufacture of essences 


and perfumes is increasing. Cinnamon, the pepper 
tree and many other of the valuable plants of the Ma- 
lay Peninsula and the East Indies either grow here 
naturally or can be easily introduced. 

The islands are very rich in forests and they contain 
many valuable woods, mostly unknown even by name 
in the rest of the world. There are said to be thirty- 


two tinetorial woods, giving the entire series of colors 
and shades. Among the valuable ones is the ebony, 
with very black and fine-grained wood, of high value 
for fine furniture. The magkazo of the forests of 
Mindanao is said to be absolutely indestructible by rot. 
The forests generally remain intact in the interior 
except for Luzon, where they have been extensively 
thinned out or cleared off. 


The chief domestic animal is that useful and tract- 


able Oriental beast, the buffalo, not our bison, but the 
buffalo proper. 
and rude tillage still used by the natives. The horse is 
small, active, hardy, but rustic. 
mixture of Oriental and Occidental stocks. The ox, 
goat and hog do well, but the sheep are inferior. 
most of these animals have in places escaped from 
domestication, and large numbers of wild ones may be 
found, usually in herds. 


He is especially usefal in the simple 
He is derived by a 


The 


The native manufacturers of the Philippines are not 


few, and their textile fabrics are especially fine and 
worthy of a larger market than they have so far found. 
The natives make many other things, among them a 
coarse pottery of great utility. 


Valuable minerals are generally diffused through the 


islands, but few are yet mined profitably. Gold exists 
generally over the entire area, in placers and veins, but 
usually in quantities which do not pay with the rude 
methods employed for its collection. 
Camarines Norte province in southeastern Luzon and 


It is mined in the 


n the Misamis and Surigao placers of northern and 


northeastern Mindanao, but with small results. With 





of the work. 





the refined modern methods of collecting gold it could be 
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profitably obtained in many places, and probably the 
prospecting has been incompletely done. 

There are two known coal fields, one in southern 
Luzon, the other on the western slopes of Cebu and 
the eastern of Negros. The first probably exteads over 
into Samar, and has furnished good steaming coal. 
One bed is known to be 10 to #0 feet thick. In the 
other there are at least five beds of varying t)iickuess 
and quality. 

Iron ore of excellent quality is known in southern 
Luzon, especially in the Camachin Mountains, where 
there are now a few small foundries. Copper ore has 
long been known in the province of Lepanto. It was 
early worked by the natives, and in 1862 a company 
was formed to conduct copper mining in this region. 
It is also found on Masbati Island, on Panay, and in 
several other places. Traces of lead and mercury are 
known, and also of rock oil. Sulphur is obtained on 
Leyte for use in the powder factory ai Manila. It 
comes from a solfatara at Mount Manacagan. 


a oT 
FOOTGEAR FOR THE SOLDIER. 


The greatest English soldier and commander of mod- 
ern times said that the most essential thing fora sol- 
dier is a good pair of boots, and the second wost essen- 
tial thing is a second pair of boots. Every one who 
has had any experience with marching troops will be 
likely to agree with this immortal. Now that 125,000 
of our National Guardsmen, from all walks and stations 
of life, have been mustered into the regular service, it 
behooves the commissary department of the ariny and 
its various agencies to use supreme vigilance, precau- 
tion and wisdom in providing suitable footwear for this 
vast number of practically raw recruits. 

It probably does not overshoot the mark to say that 
eighty per cent of the men who have enlisted are im 
properly shod on entering service. And if the commis 
sary department is not in possession of properly ac- 
credited and well advised purchasing agents, these sol- 
diers are likely to be seriously handicapped and many 
of them made useless as implements of war when they 
come to be landed in Cuba or the Philippines, where 
they will be subjected to tests of unaccustomed climate 
and soil. The quartermasters of companies should 
therefore bear in mind in attending to the shoeing of 
their troops that they are not dealing with the normal! 
foot in the vast majority of cases. This is the first 
obstacle to contend with. The second is the vanity 
of man concerning his feet, even though he be a 
soldier. 

The absolute requisites in a shoe for marching are 
that it be comfortable and enduring; that is, that it 
be madeon the right kind of a last from the proper 
material, and that it be properiy and firmly put to- 
gether. The essential elements of the first are that 
it have a straight inside line; that the sole lie Mat or 
nearly flat upon the ground; that the arch ve firmly 
and solidly supported ; that the shoe fit snugly around 
the heel and the instep; and finally, in order that the 
pressure may be equally distributed, that there be suf- 
ficient room for the unhampered play of each pedal 
articulation when the weight of the body is successive 
ly thrown upon it. Unless the shoe fulfills these indi- 
cations, it should be discarded. The sole should pro- 
ject beyond the upper so as to give firm support to the 
foot when it is fully expanded under the combined in 
fluence of the weight of the body and the resultaat 
muscular relaxation of fatigue ; and it should be cem- 
posed of solid double sole, not paper or leather packing 
sandwiched between two thin pieces of leather, which, 
unfortunately, is often found. The uppers should be 
of stout, yet pliable, thoroughly seasoned hide, double 
stitched and by proper dressing nade impervious te 
moisture. If these details are insisted upon, more will 
be done toward contributing tc the capacity of the 
soldier than by the most elaborate system of acclimati- 
zation. It is more necessary to make Mulvaney im- 
mune to fatigue than it is to make him immune to 
fevers; by accomplishing the former you encompass 
the latter. 

A properly clad, well fed American soldier is well pre 
pared to give battle to the Cuban germ and the Span- 
ish parasite, but he expects his government and its 
officers to provide him with the most approved imple- 
ments of war and accouterment. It is the poorest sort 
of economy to grudge a few ceats o2 a pair of shoes, 
especially in the light of what has just been said. Yet 
this is what the quartermaster’s department has set out 
to do, if we may give credence to the reports in the 
daily press. In response to an invitation for estimates 
for 25,000 pairs of shoes, Chicago manufacturers offered 
to furnish army footgear at prices varying from 90 cent» 
to $2 per pair. It is not at all improbable that the iat- 
ter figure embraces the cost of manufacture plus a fair 
profit for shoes that will meet all the requirements meu- 
tioned above, while it is just as certain that any figure 
very much below it does notdo so. This is not the time 
to be cent wise and dollar foolish. A few cents extra 
expended on a pair of boots may mean a live, fighting 
soldier in time of pressure and of need, while a 90-cent 
pair will be very sure to be found bound in tatters ona 





lamed or dying sacrifice.—Medical News. 
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A NOVEL HINGE. 

Of the accompanying illustrations, Fig. 1 represents a 
perspective view and Fig. 2 a broken plan view of a 
recently patented improvemeut in strap or butt hinges 
which embodies an advantage in the direction of 
strength while preserving simplicity of construction 
without appreciably increasing the cost. By this in- 
vention each strap or butt has a plurality of knuckles, 
a double pin being employed, each leg of which has its 
complement of eligning knuckles. The cut shows a 
strap hinge embodying the improvement. One strap 


| 
| 








ment with a false elastic bottom bent so as to enable it 
to be introduced in the receiver, which bottom, owing 
to its resilience, normally tends to rise and expand at 
its ends to reduce the size of the receiver. Each elastic 
bottom has a flexible strand or chain secured to its 
center and extending to a rotatably adjustable sleeve 
on the shaft. A rotatable movement of the sleeve 
thus adjusts the positions of all the bottoms simulta- 
neously. 

A registering mechanism is provided, whereby the 
amount of material weighed may be quickly ascer- 
tained. A pinion on the shaft of the measuring cylin- 





der meshes with a main spur gear, and a series of regis- 


tering wheels are provided with spaced radial projec- 
tions which are engaged by a series of changeable, 
spaced, radial pins projectable from the spur gear. 
The frequency of the impulses given to the unit wheel, 
and by it to the other registering wheels, may be in- 
creased or diminished by increasing or diminishing the 
number of projecting pins. 

Prof. Bhise informs us that he invented the machine 
in response to a call in The Inventor’s Review and Sci- 
entific Record, London, and in competition with sev- 
eral inventors won the prize which was offered. 


Rallroad Mileage of Europe. 





Europe, 159,025 miles of railroads in operation, this 
being an inerease Curing the year 1896 of 3,144 miles, 
says Consul Da Bois, of St. Gall. Of this increase, 





FARRAR’S HINGE. 


is provided with three knuckles, the middie one ex- | 
tending beyond the other two. The companion strap 
has an upper and a lower knuckle, which, when the 
parts of the hinge are assembled, receive between 
ew aud align with the central projecting knuckle of | 
the other strap. The legs of a double or link-pintle | 
pass through the registering knuckles of both straps or | 
butts. With this constraction each strap has virtually 
an independent pintle and a plurality of knuckles; yet 
both straps are so connected by the same pintle that 
they will work freely. By thus distributing the strain | 
at the knuckles, it is claimed, greater strength will | 
result without increasing the bulk or cost. The center 
of the hinge shifts around when the door swings, and 
by making the knuckles perfeetly round, the straps | 
ean fold back closely together | 

The invention has been patented by John J. Farrar, | 
of Rapid City, South Dakota. | 

PO 
A KOVEL WEIGHING AND DELIVERING MACHINE. . 
An ingenious weighing machine, designed to weigh 








Austria-Hungery had 806 miles, of which Hungary 
had 579 miles In Russia, there was an increase of 
555 miles. This, of course, does not include the great 
transsiberian and transcaucasian lines, with their 
2,883 miles, a large portion of which has recently been 
opened to traffic. Germany increased her railroad 
mileage 579 miles—the same as Hungary—the king- 
dom of Prussia receiving 387 miles. 

The countries of Europe now having the most rail- 
roads in operation, according to their areas, are, in 
their order: Belgium, 3,582 miles; Great Britain and 
Ireland, 21,217 miles; Germany, 29,355 miles ; Switzer- 
land, 2,209 miles; Holland, 1,608 miles; France, 25,089 
miles. The other countries of Europe have the fol- 
lowing railroad mileages: Austria, 18,951; Denmark, 
1,605; Spain, 7,615; Greece, 590; Italy, 9,349; Lux- 
emburg, 269; Portugal, 1,451; Roumania, 1,784 ; Russia 
proper, 22,455; Finland, 1,484; Servia, 335 ; Sweden, 
6,073 ; Norway, 1,201; Turkey and Bulgaria, 1,507; the 
islands of Jersey, Malta and Man, 68 miles. 

eS — + oe 
THE “OLIVE” BICYCLE. 
We present herewith sectional views of the crank 








At the beginning of the year 1897, there were, in all 


and deliver accurately and automatically powdered, hanger arrangement and seat-post adjusting devices 
granular or similar material, sach as flour, sugar, coffee | which, in conjunction with other features, are distin- 
and the like, and, at the same time, to register the | guishing characteristics of the “Olive” wheel, manu- 
amount thas weighed, bas been devised and patented | factured by the Olive Wheel Co., of Syracuse, N. Y. 


by Prof. Shanker Abaji Bhise, F.8.Se., President of 
the Bombay Scientifie Clab, of 2 and 4 Cathedral 
Street, Ramwadi Market Post, Bombay, India. 

The machine, as shown in our illustration, comprises | 


Referring to our illustration, it will be seen that the 
V-shaped end of a boss formed integrally with the 


| sprocket-wheel fits into a similarly shaped recess in 


the axle, on the opposite end of which is integrally 
formed one of the pedal cranks. The other pedal 
crank is placed against the outer face of the sprocket 
wheel. A threaded bolt passes through this sepa- 
rately formed pedal crank into the sprocket wheel and 
its boss, and enters the axle at its recessed end. A 
collar fitting over the boss inwardly from its V-shaped 
end forms the cone bearing at the sprocket-wheel side 
of the hanger. The other cone bearing is formed by 
a threaded sleeve on the opposite end 
of theaxle. The simplicity of this con- 
struction readily permits the various 
parts to be removed and cleaned, 








BHISE’S IMPROVED WEIGHING AND DELIVERING 
MACHINE. 


a suitably supported cylindrical casing having a feed 
hopper adapted to receive the material to be weighed. 
The measurer is carried in the casing and consists of a 
series of radially arranged receivers mounted on a 
suitably driven horizontal shaft. While the material 
is pouring into the uppermost receiver, the lowermost 
receiver is discharging. Means are provided whereby 
differences of weight per cubie inch are compensated 
for. This is accomplished by providing each compart- 





merely by unscrewing the connecting 
| bolt. 
Turning now to our other illustra- 
| tions, it is seen that the saddle-post 
telescopes into the usual seat-mast and 
is provided at its front portion with 
orifices. The triangular space left be- 
|tween the post and the top tube re- 
|eeives a wedge-shaped block having 
| projections adapted to fit into the ori- 
| fiees of the post. When it is desired 
to alter the position of the saddle, the 
| post and its block are raised and the 
block made to engage the desired ori- 
| fices to give the required adjustment ; 
‘the post is then lowered until the block 
| meets the frame. A transverse fasten- 
ing device engages the block and frame 
and prevents the accidental displace- 
ment of the several parts. By this 
simple adjustment, the use of nuts, screws, bolts and 
wrenches is dispensed with so far as this portion of the 
bicycle is concerned. 
+--+ 
THE University of Paris has been authorized to bor- 
row $340,000 for the construction on the Rue Cuvier of 
buildings and laboratories for instruction in the sciences 
preparatory to the study of medicine, and for the com- 
pletion of the laboratory of physiological botany at 
Fontainebleau. 




















AN IMPROVED CUTTER BAR. 

The illustrations which we present herewith repre- 
sent an improvement in cutter bars recently patented 
by Charles E. Frye, of Wilton, New Hampshire. Mr. 
Frye’s cutter bar is so constructed that each blade 
will be contained in an independent pocket, means 
being provided by which a single cap will lock all the 
blades in position. Of our illustrations, Fig. 1 is a per- 
spective view showing a short portion of the cutter 
bar, Fig. 2 presents a lengitudinal vertical section, 
Fig. 3 a partial plan view with the cap removed, and 
Fig. 4a bottom plan view of the cap. The cutter bar 
is provided at intervals with blocks or projections, 
each wider at one end than at the other to form a pro- 
jecting flange at the back and front edges. The under 
side of the wide end of the block is recessed to produce 
an overhanging lip which projects toward the inner 
end of the cutter bar. Blades formed with T shanks 
are so proportioned as to enable the shanks to enter 
the spaces between opposing blocks and to lie partly 
beneath the previously mentioned flanges and lip. A 
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FRYE’S CUTTER BAR. 


retaining cap is provided with depressions from which 
end recesses extend. The cap is thus made to fit over 
the blades, the depressions receiving the bodies of the 
blocks and the end recesses receiving the lips of the 
respective blocks. 

In assembling the parts, one edge of a blade is 
entered beneath the lip of a block until the blade can 
seat itself on the bar. The extended portions of the T 
shanks prevent transverse movement. The retaining 
cap is now fitted over the blocks so as to cause each 
end recess to receive the lip of the corresponding block, 
and the set screw shown in our first two illustrations 
locks the cap tightly into place, preventing all inde- 
pendent movement of the parts. 

Sensation of Hanging. 

A captain who was rescued from the gibbet at the in- 
tercession of Viscount Turenne, after being partially 
banged, related that, having lost all pain in an in- 
stant, by being rescued he had been snatched from a 
glorious light, the charm of which defied all descrip- 
tion. All victims of partial hanging agree that the 
uneasiness is quite momentary; that a pleasant feeling 
succeeds, and that various colors start before the sight. 
casting everything else in oblivion. The miud, averted 
from reality, is engaged in scenes most remote from 








RAK 
THE “OLIVE” BICYCLE FRAME. 
that which fills the eye of the spectator —the hideous 
gallows and the struggling form. 
[The above from The Medical Council may be com- 
forting to some one. An acquaintance related to the 
writer similar pleasant sensations he experienced when 


so near drowning he had lost all consciousness, and 
was, with great difficulty, resuscitated.—ED. } 
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Dr. JuLES MARCOU, the geologist, died on April 17, at 
the age of seventy-five years, 
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JUNE 
Work of a Sclentific Expedition im the Gallapagos 
Archipelago. 

Dr. W. H. Harris, of Augusta, Maine, recently re- 
ceived an interesting letter from his brother Charles 
M. Harris, who is now at the head of the Rothschild 
expedition to the Gallapagos Archipelago after flora 
and fauna. Mr. Harris sailed from New York on 
March 20, for Panama, with a party of five. At 
Panama they expected to charter a schooner for the 
trip, but yellow fever was contracted, from which 
three of the party died. Mr. Harris proceeded to San 
Francisco, reorganized the party, and sailed on June 21 
in the schooner Lila and Mattie, arriving at the islands 
after a forty-day passage. So far as is known, no 
such collection as he has gathered has been made 
since that of Darwin, in 1836. 

‘*As to our success, I think, barring accident, it is 
assured,” says the letter. ‘‘We have now on board 
thirty live tortoises of two species, and two prepared 
skins. About two thousand birds have been saved so 
far. Besides the tortoises and birds, we have a large 
number of two species of iguanas, and numbers of 
lizards, snakes, birds’ eggs, turtles, ete. We have cov- 
ered about half our ground, having visited the follow- 
ing islands in the order named: Culpeper, Wenman, 
Abingdon, Bindloe, Indefatigable, Duncan, Jervis, 
James and Chatham. From here we will go to Hood, 
Charles, Brattle, Albemarle, Marlborough, Tower and 
Cocos, and then start for San Francisco, which we 
expect to reach about the middle of March next. 
We have so far succeeded in getting about all the 
species of birds recorded for the different islands vis- 
ited, and undoubtedly some new ones. 

‘‘On James Island is an enormous volcano in a state 
of great activity. This is the first active voleano on 
the island since 1855. Twenty-nine of our tortoises 
were taken from Duncan Island, where it was supposed 
they were extinct. They were at the top of the is- 
land and in the bottom of an immense crater.” 
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AN EFFICIENT FENCE POST DRIVER. 

A fence post driver, simple in construction and 
effective in operation, has been patented by Lincoln 
H. Ketcham, of Corning, Ohio. In Mr. Ketcham’s 
machine, of which we present a perspective view, 
a hinged mast is mounted upon a portable truck-frame 
and is adapted to be raised in a vertical position, or 
lowered to lie lengthwise of the truck. Drums and 
guy ropes are provided for raising and lowering the 
mast to the desired position, and a plumb bob located 
within a longitudinal groove in the mast enables the 
operator to adjust the position of the mast and to drive 
his posts vertically, notwithstanding the roughness 
or unevenness of the soil. A heavy hammer-block 


_— 
_ 


* 








The distance between the posts is thus automatically 
regulated, and the machine is now in position for driv- 
ing another post. With this machine posts up to 
eight feet in length may be rapidly and effectively 
driven. 
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A NOVEL RIPPING ATTACHMENT FOR SEWING 
MACHINES. 
A ripping device of simple and practical form, to be 
used in connection with sewing machines, has been re- 
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TALEN & CROFT'S RIPPING ATTACHMENT FOR 
SEWING MACHINES. 


cently patented by Maurice Talen and George H. 
Croft, of Geneseo, Illinois. As shown by our engrav- 
ing, the device is intended for attachment to the table 
of a sewing machine at the point where the belt passes 
upward through the table. The ripping is done by a 
rapidly rotating cutting disk driven by friction pulleys 
in connection with the driving belt of the machine. 
The cutting disk and its pulley revolve on a stud pro- 
jecting from a vertical supporting plate which slides 
upon a base clamped to the table. At its upper edge the 
plate rounds over to form a guard-flange for the disk. 
To expose a section of the cutting disk, the plate is re- 
cessed at one edge, and a slitted guide flange at the 
recessed portion receives the disk and keeps the work in 
position, The base upon which the plate is mounted 
is provided with a shorter and a longer upwardly ex- 
tending flange. The shorter flange is situated on the 
same side as the pulley of the cutting disk and in it a 





slides vertically on the mast and is operated by a pair of 
tongs carried by a bracket ’ 
sliding above the hammer. 
A device at the upper ends 
of the tong members, con- 
sisting of a link pivoted to 
one of the members and 
striding the other, a pivot- 
ed wedge carried by the 
link, and a cord attached 
to the link, enables the 
operator to control the 
tongs, opening and closing 
them at pleasure, and caus- 
ing them to grasp or re- 
lease the lifting eye of the 
hammer. 

In operation the mast is 
elevated, the hoisting rope 
is attached to a horse, and 
the hammer lifted half way 
up the mast. In this posi- 
tion a transversely mova- 
ble finger controlled by a 
pivoted operating lever is 
made to slide through an 
orifice in the rear face of 
the mast and located in the 
longitudinal groove, thus 
holding the hammer in a 
raised position. A pointed 
post is now put in place, 
and the finger withdrawn. 
The hammer glides down 
and starts the post in the 
ground. The hammer is 
now raised to its utmost 
height until the previously 
mentioned pivoted wedge 
touches the head block 
of the maet, thus acting on the tong members and 
releasing the hammer. By backing the horse the 
tongs are lowered until they again reach and engage 
the lifting eye on the bammer. The operation is re- 
peated until the post has been driven to the required 
depth. The machine is now moved forward in the 
line in which the posts are to be driven until an adjust- 
able bar or gage arm which extends rearwardly from 
the truck comes into contact with the last driven post. 

















roller is journaled coacting with the pulley of the cut- 





POST DRIVER IN OPERATION. 
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means a larger or smaller are of contact is obtained, 
thus increasing the tension of the belt. ‘The ripping 
is rapidly effected by presenting the seam to the sharp- 
ened edge of the rotating disk. The device forms a 
desirable addition to the auxiliary adjuncts of a sewing 
machine. 

> ++ -—-- --- 

Are Canned Goods Fit to Wse? 

The so-called canning industry has made such va» 
strides all over the world, and notably in America, thai 
it is not surprising that this method of preserving foods 
should form the subject of inquiry at the hands of the 
bacteriologist. When we learn that in Ba!timore alone 
1,250,000 bushels of oysters are annually canned and 
that the United States is responsible for 120,000,000 
eans of tomatoes, and of other articles, such as fish 
of various kinds, and fruits, ete., in similarly large 
numbers, it is remarkable thut Messrs. Prescott’s and 
Underwood's paper, ‘‘ Micro-organisins and sterilizing 
processes in the canning industry,” published in The 
Technology Quarterly, should be the first contribution 
to so important a subject. These gentlemen have spe- 
cially studied the bacterial flora of canned ciams and 
lobsters, which have broken down, or, in other words, 
been imperfectly preserved. In every case where 
‘* spoiling” had occurred, bacteria were present in 
large numbers, while in no instance were any dis- 
covered in sound cans. Sometimes only a single varie- 
ty, or a pure culture of a particuiar microbe, was found 
in unsound cans, but usually the latter contained a 
mixture of several species. Nine different bacteria 
were selected and isolated for subsequent study, both 
as regards their macroscopic and microscopic appear 
ances; two of these were cocci, the remainder bacilli 
forms. These bacteria were afterward inoculated into 
the contents of sound cans, with the result that the 
latter invariably decomposed, while experiments wer 
also made to test the method of applying heat t» 
canned articles which would most effectually destroy 
the chances of these micro-organisms surviving and 
spoiling the contents. An account of the numerous 
experiments carried out by the authors on this highly 
important commercial side of the inguiry will be pub 
lished later ; meanwhile their investigations go to show 
that, given a proper control of the temperature, it is 
possible to preserve clains and lobsters with absolute 
certainty, and in amore perfect condition than has 
hitherto been possible. 
+ > 

Thirty Miles for an Acorn, 

Down in Mexico there lives a woodpecker who stores 
his nuts and acorns in the hollow stalks of the yuecas 
and magueys. These hollow stalks are separated by 
joints into several cavities, and the sagacious bird has 
somehow found this out, and bores a hole at the upper 
end of each joint, and aa- 
other at the lower, through 
which to extract the acorns 
when wanted. Then it fills 
up the stalks solidly and 
leaves its stores there until 
needed, safe from the cde 
predations of any 
thievish bird or four-footed 
animal. 

The first place in whici 
this curious habit was ob 
served was on a hill in the 
midst of adesert. The hill 
was covered with yuecas 
and magueys, but the near 
est oak trees were thirty 
miles away, and so, it was 
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ealeculated, these industri 
ous birds had to make a 
flight of sixty miles for each 
acorn stowed thus in the 
stalks | 

An observer of birds re 
marks : 
strange features to be no- 
ticed in these facts: the 
provident instinct which 
prompts this bird to lay by 
stores of provisions for the 
winter, the great distance 
traversed to collect a kind 
of food so unusual for its 
race, and its seeking in a 
place so remote from its 
natura! abode a storehouse 
so remarkable,” 

Can instinct alone teach 
or have experience and 


‘* There are several 


ting disk. The longer flange is horizontally slotted to 
receive a set screw which works into the disk-carrying 
plate, holding the latter in adjusted position. In using 
the device, the clamping bracket is made fast to the 
table, with the belt running between the two pulleys, 
as indicated by dotted lines in the cut. The relative 
angular position of the two pulleys may be varied by 
shifting the disk-plate along its base and fastening it 
in the desired position by the set screw. By this 








reason taught these birds that, far better than the 
bark of trees or crevices in rocks or any other hiding 
place are these hidden cavities they make for them- 
selves with the hollow stems of distant plants ? 

This we cannot answer. But we do know that one 
of the most remarkable birds in our country is this 
California woodpecker, and that be is well entitled 
to his Mexican name of el carpintero—the carpenter 
bird.—St. Nicholas. 
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Selemce Notes, 
A French irenclad launched a few days ago was chris- 
tened the Lavoisier 
Lake Huron divers have accomplished the feat of 
recovering a cargo of 600 tons of copper from a wreck 
submerged to a depth of 160 feet, where it had been 
for thirty-two years 
Cambridge University has sent out an expedition to 
Torres Straits, between New Guinea and Australia, to 
study the anthropology of the natives. Seven professors 
are in the party: two will study native psychology ; 
one, who carries a phonograph, their music ; another 
art 
dances and ceremonies. 


a valuable contribution to native gastro- 





They have a cinematograph to 
The expedition 


their decorative 
record native 
nay provide 
nomy 

M of the Paris Academy of Sciences, 
now enjoys the record for rapid photography, having 
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bern successful in photographing the period of the | 
Hertzian oscillation, which oecupied less than the five- 
millionth of a second. A rapidly rotating mirror was | 
employed, and the explosive spark reflected from it 
through a collimating lens of very short focus, so as 
to present the spark in the focal plane of the lens. | 
Previous t is Prof. Boys’ photographs of bullets in | 
their flight was the best achievement in the photo- 
graphy of rapidly moving objects, 
Dr. Marpmaun, of Leipzig, has recently published 
the resulis of the microscopical examination of sixty 
seven samples of ink used in schools. Most of them 
were gall inks, and contained saprophytes, bacteria 
and micrococeci. Nigrosin ink, taken from a freshly 


ened bottie. w found to 
Red and bine inks also yielded numer- |} 


In two instances Dr. Marpmann suc- 


as contain both saprophytes | 


oO] 


and bacteria, 





bacteria 
eeded in cultivating from nigrosin ink a bacillus whieh | 
proved fatal to mice The presence 
of these pathogenic organisms ia ink accounts for the 
iich sometimes result from the scratch of 


18 
within four days. 


nasty sores W 





a pen | 

Science announces that Prof. W. A. Rogers died at | 
Waterville, Maine, on March 1, aged sixty-one years, | 
He was assistant professor of astronomy in the obser- | 
of Harvard from 1875 until 1886, 
! a call to the professorship of physies 
and astronomy at Colby University. He had expected | 
to enter on a professorship at Alfred University, N. Y..| 
ou April l. Prof. Rogere was a member of the United 
Nationa! Academy and a past vice-president 
American Association for the Advancement of 
He made important contributions to astro- 
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nomy and physics, especially to the technique of 
measuretent 

named ‘‘tfol,” which contains 
free gelatin silica, is largely used in Northern Africa 
by the Arabs as a substitute for soap in washing linen. 
Lahache finds that it bas great capabilities of ab- 
sorbing oil, one part of this substance completely ab- 
of heavy tar oil. When the com- 
with water a perfect emulsion is 
formed, which does not adhere to the sides of the ves- 
sel. It is proposed to employ this earth for the pur- 
pose of emulsifying heavy tar vil for disinfecting pur- 
“tfol” is first mixed 
with an equal weight of water and then intimately 
incorporate] with sofficient heavy tar oil to makea 
Journ. de Pharm 


An argillaceous earth 
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sorbing five parts 


pound is mixed 


poses. For this purpose the 


paste 


Dr. Charles Wardell Stiles, of the United States De- 
partmentvof Agriculture, has been appointed attaché to 
the United States Embassy in Berlin, says Science. 
Dr luty will be to keep the Agricultural De- 
partment informed on important discoveries and other 
matters of interest to agricultural science, to defend 
American meats, fruits and other exports against un- 
just liserimination, and to advise the Secretary of 
Agriculture from time to time concerning the purity 
of the food produets that are shipped from Germany 
to the United States. It is said that the appointment 
of Dr. Stiles will probably be followed by other similar 


Stiles’ 


appointments, and it consequently represents an import- 
ant advance in the application of scientific principles 
to diplomatic and commercial! affairs. 


The Meteorologische Zeitschrift, a German scientific 
publication, contains a treatise by Dr. F. Maurer on the 
regular periodical repetition of cold and warm years. 
During certain intervals of time, extending as a rule 
to about fifteen years, there is a recognized change of 
warm and cold periods. The warm periods, he says, 
do not simply include a series of summers of extraordi- 
nary warmth, but also a series of mild winters, Simi- 
larly, during the cycle of a cold period, not only are 
the winters more than ordinarily severe, but the sum- 
Dr. Maurer af- 
firms that we can predict with tolerable accuracy the 
time when the next eyele of warm periods will oceur. 
It is due, be calculates, somewhere about the turning 
point ; and he thinks it 
probable, from the data obtainable, that the early 
years of the next century will be distinguished bf a 
series of hot, or rather extremely hot, summers and a 
series of exceptionally mild winters. 


wers are far below the average heat 


between the two centuries 








| mately in line with the teeth. 


Scientific American. 


The Metric System Legalized in Great Britain, 

In its issue of December 25, 1897, The London Times 
says a report by the Board of Trade on their proceed- 
ings and business under the weights and measures acts, 
1878 and 1889, bas just been issued as a parliamentary 
paper, in which it is stated that, during the past ses- 
sion, an act (60 and 61 Victoria, chapter 46) has been 
passed to legalize the use in trade of weights and meas- 
ures of the metric system. A table of new equivalents 
of metric weights and measures, in terms of the impe- 
rial weights and measures, is given in the report. This 
table of equivalents is based on comparisons made by 
the Comité International des Poids 2t Measures, Paris, 
and the Standards Department, which have been com- 
pleted during the year. 

me Oe 
SUGAR PLANTER’S HOE. 

A sugar planter’s hoe, designed for use on hard ground 
to clean out eane furrows, is presented in the accom- 
panying engraving. The hoe comprises a blade of in- 
creasing width from top toward the bottom, the side 
edges from the rear to a point terminating at a distance 
short of the front edge presenting a series of elongated 
teeth. The biade in front of the teeth is plain and un- 
toothed, the untoothed side portions being approxi- 
In the center toward the 
upper edge is an orifice surrounded by a flange or neck 
in which a handle may be inserted. After cutting the 
weeds, they are raked together or between the rows, 

















AN IMPROVED SUGAR PLANTER'S HOB, 


a turn of the wrist sufficing to bring the rake portion 
into position, 

The hoe has been designed by Frank H. Foster, of 
Wahiawa, Koloa, Kawai, Hawaiian Islands. 


ea 
>? 


The Mosquite—A Nuisance Easily Abated, 

The summer months willsoon be upon us, and it be- 
hooves us to equip ourselves in a manner to meet the 
discomforts of the season with patience and grace, and 
in so far as we can escape them. 

One of the most annoying features of the latter 
months of the summer, along the banks of rivers and 
on the sea coast, is the mosquito, and anything helping 
us to abate the nuisance is important. Apropos to the 
subject, says The Monthly Retrospect, a recent num- 
ber of The Public Health Journal observes : 

“Two and one-half hours are required for a mosqui- 
to to develop from its first stage, a speck resembling 
cholera bacteria, to its active and venomous maturity. 
The insect in all its phases may be instantly killed by 
contact with minute quantities of permanganate of 
potash. It is claimed that one part of this substance 
in 1,500 of solution distributed in mosquito marshes 
wiil render the development of larve impossible; that 
a handful of permanganate will oxidize a ten-acre 
swamp, kill its embryo insects and keep it free from 
organic matter for thirty days at a cost of 25 cents: 
that with care a whole State may be kept free of in- 
sect pests ata small cost. An efficacious method is to 
scatter a few crystals widely apart. A single pinch of 
permanganate has killed all the germs in a thousand- 
gallon tank.” 

The belief bas been generally heid that the filling in 
of the meadows with the ashes from near-by cities 
would prevent the development of these pests, and the 
providing of a place for the ashes would be another 
good. It is doubtless true that the potash which 
would leach from ashes will—like a solution of the 
permanganate of potash--render the development of 
insect life impossible, 
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Miscelianeous Notes and Receipts, 

Weighting Silk.—For the weighting of silk Renard 
recommends the following process in L’Industrie Tex- 
tile: Pass through a chloride of zine solution and wash. 
Then pass in the cold or warm through a solution of 
phosphates, silicates or tungstates of the alkalies, and 
finally, after another washing, in cold or warm solu- 
tions of such metallic salts as form insoluble phos- 
phates, silicates or tungstates. 

To Produce Stuccoed Flowers from Plaster of Paris.— 
Take natural flowers and coat the lower side of their 
petals and stamens with paraffine or with a mixture of 
glue, gypsum and lime, which is applied lightly. Very 
fine parts of the flower, such as stamens, etc., may be 
previously supported by special attachments of tex- 
tures, wire, ete. After the drying of the coating. the 
whole is covered with shellac solution or with a mix- 
ture of glue, gypsum, lime with lead acetate, oil, muci- 
lage, glycerine, colophony, ete. If desired, the surface 
may now be painted with bronzes in various shades. 
Such flowers are now much employed in the form of 
festoons for decorating walls, ceilings, lusters, ete., and 
are very handsome.-—Der Dekorationsmaler. 


Bleaching Shellac,— Dissolve 1 part of shellac in 2 parts 
of absolute aleohol and let stand a few days in a warm 
place. Then prepare a mixture of 1 part of chloride of 
lime (20 per cent) in 8 parts of water, filter through 
linen and wash the residuum with % part of water. 
The filtered and the wash water are united and mixed 
with an aqueous potash solution (83 per cent) until 
no more precipitate falls down. The filtrate of this 
process is stirred into the warm solution of shellac, 
and after half an hour sufficient hydrochloric acid is 
added to produce a decided acid reaction, where- 
vpon the shellac settles as a perfectly white mass. 
Same is taken out, washed in boiling water until this 
no longer runs off milky, and dried in the air. The 
alcohol ¢an also be recovered from the solution.— 
Farben Zeitung. ; 

Coating for Metallic Reservoirs.—According to the 
Ges. Kohl. Ind., a French process consists in mixing 
intimately barium sulphate with albumen and using 
the paste received for painting the metallic surfaces to 
be protected. The tank must first be cleaned with a 
soda lye, then it is painted with a priming coat, which 
is dried by the application of heat until hard. Then 
the reservoir is furnished with a second coating, which 
is also dried; the coat is exposed to the action of steam 
or boiling water, which causes the white of egg to 
coagulate, Finally, the whole is once more moistened 
with albumen, and steam or boiling water is used 
again. This paint is extremely resisting and durable 
against mechanical as well as chemical agents. It 
adheres so firmly that it ean only be scratched off by 
means of sharp instruments. Finally, this coating does 
not crack or seale off, even if the reservoir receives 
knocks and dents, 


Treatment and Decoration of Furniture, Woodenware, 
ete.—L. G. Andes gives, in the Zeitschrift far Drechs- 
ler, B. and H., some directions on this subject. In 
order to produce colored decorations on wood, the 
wooden plates are treated with hydrochloric acid, 
which renders the surface of the wood porous. Now 
the figures are pressed in with an engraved plate and 
strong pressure, and the whole plate is polished off 
smooth with pumice stone. When the wooden surface 
is subsequently coated with a color solution, a hand- 
some design will result, because the pressed and denser 
places take up less color, thus showing a lighter tone 
of the same color than the places not pressed. 

For preserving varnished and stained woodenware, 
the following process is recommended: The lye, pre- 
pared from 8 parts potash, 1 part calcined tartar and 
24 parts water, and thinned with 48 parts water, is 
spread out uniformly, to prevent the formation of 
spots. After three to four minutes’ action, the lye will 
have dissolved the dirt, and rinsing off with water 
should follow. It is also advisable to clean varnished 
articles with olive oil. Flour, hair powder or prepared 
white hartshorn is dusted on the applied olive oil, and 
the olive oil is rubbed off again with asoft rag. By 
this means not only the dust and spots are removed, 
but the gloss of the furniture is restored at the same 
time. 

The following process is well adapted for the produc- 
tion of black, faintly lustrous polished surfaces: Plane 
the surface smooth and clean it nicely, stain with a 
strong decoction of logwood chips, and after this coat- 
ing is half dry, finish staining with iron liquor (iron 
pyrolignite) ; allow the resulting black coloring to dry 
well and rub down the raised grain carefuily. If light 
places appear in consequence of the rubbing, stain 
them black again. After the last rubbing with pumice 
stone and oil, polish the surface with pale shellac polish 
in which some aniline black has been dissolved, or dis- 
solve the aniline black in the alcohol necessary for 
rubbing down, and finish coloring in this manner. 
When the polished surface has become dry, rub it 
down with burnt pumice stone and water, using @ 
piece of hat felt, remove the mass entirely, and give 
the surface a dull luster by treatment with wax salve. 


—Dingler’s Journal, 
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SIGNS AND SIGNALS. 


whose operation is secured 
jous combination of aset of incandescent 
lamps and typewriter keyboards. This somewhat elab- 
orate plant is a development on a large scale of a re- 
cent invention of L. 8. Crandall, whose name is well 
ection with bis work in the development 
of the typewriter. The object of the device is to ena- 
bie electric signals to be spelled out, as it were, Upon ® 
lange board or frame suitably displayed in some con- 
spicuous position, the letters being successively flashed 
out in lines of light which are visible at a distance of 
several miles. 

The fundamental feature is a large shallow box or 
frame, Fig. 3. in whieh a number of incandescent lamps 
are arranged in certain lines and curves, which are so 
related as to enable any letter of the alphabet to be 
formed by them. The lamps are electrically connected 
in clearly defined groups, as shown in Fig. 8. There 
are nineteen groups in all, and each group has its own 
separate electrical connection with the main line and 
with the return current. By this arrangement it is 
possible to excite any one or any combination of the 
nineteen groups, the rest remaining dead, and thereby 
cause the desired letter of the alphabet to shine out in 
the frame. 

It will be seen that the pattern is made up of two 
bisecting crosses, bounded by a vertical line on each 
side of the frame, and two curved lines, one at the top 
and one at the bottom. By comparing the wiring dia- 
grams, Figs. 7 and 8. it is easy to understand how the 
letters are formed. In Fig. 7 the letter M is shown in 
small white spots representing the lamps that are lit. 
These lamps, it will be seen, include groups 1, 2, 8, 4, 5, 6, 
7, 8, 15, 16, and 17. If the letter T were to be shown, 
it would be necessary to excite groups 2, 3, 9, 13, 14, and 
15. The letter O again would require the combina- 
tion 5, 6, 7, 8, 9, and 10. 

As a counterpart to this “ monogram,” as it is ealled, 
a keyboard is provided by means of which, on pressing 
any particular button, the current is switched onto the 
groups of lamps which form the desired letter. With 
this keyboard in front of him the operator is able to 
spell the desired word, letter by letter, in brilliant ‘ines 
of light apon the monogram board, which is displayed 
in some prominent position. 

This is the system which was satisfactorily tested by 
the government on the night of April 2, in New York 
Bay. The frame, measuring 8 feet in width by 5 feet 
in height, was erected on the top of a hotel fronting on 
the bay, and the government boat withdrew to a dis- 
tance of a mile. Here it was possible to read the mes- 
sages with the naked eye. The letters were easily dis- 
tinguished with glasses at the three and a half mile 
mark. On this oceasion the “ ray protectors,” to which 
reference is made below, were not used, and it is there- 
fore considered probable that with these in place the 
messages will be decipherable at a distance of five or 
six miles in clear weather. 

Instead of using only one frame, and producing the 
words letter by letter, it is of course possible to com- 
bine any number of frames and give the message, ad- 
vertisement, or what not, in fall. This has been done 
by a well known New York paper in the elaborate 
plant which we illustrate on our first page. Upon the 
roof of one of the buildings which front on Madison 
Square, a double vank of 88 frames has been erected. 
The frames are all identical with the one shown in Fig. 
3, and each frame is connected directly to its own key- 
board. Theconstru:tion of the keyboard is as follows : 
There are 26 keybars, corresponding to the letters of 
the alphabet, and the buttons are arranged on the 
system adopted on the Remington typewriter. Be- 
neath the keybars are nineteen contact bars, corre- 
sponding to the 19 groups in the frame, which run 
transversely across the board. The bars are connected 
through terminal posts to the nineteen groups of 
lights in the frame. Each keyboard carries a number 
of contact pins, Fig. 6, which, when the bar is pressed 
down, throw into circuit the proper groups to form 
the desired letter. The arrangement is clearly shown 
in Figs. 1, 2,5 and 7. It should be mentioned that, 
when a single box is in use, all of the % keybars are in 
the main line circuit and that, normally, the bars are 
kept out of contact with the contact bars by the spring 
shown at the hinge end of the keybar in Fig. 5. Con- 
sequently, the lamps in the frames are dead, except 
when they are thrown into circuit by the depression 
of the keys. 

In the large installation at Madison Square there are 
thirty-eight frames arranged in two tiers. Each frame 
consists of a shallow metal box about 8 inches deep, 3 
feet wide and 5 feet high. In order to prevent the 
flood of light from producing @ blurred or confused 
effect, it has been found necessary to confine each light 
in a “ray protector,” which in this case is simply a tin 
funnel (Fig. 4). This prevents the lights from blend- 
ing, as it were, and sharpens the effect as seen from a 
distanee. Another form of “protector” is shown in 
Fig. 9, in which the light is confined in channels. This 
form is simple in construction and made of sheet 
metal. Another method adopted is to cover the frame 


Scientific American. 


with a sheet of black glass, with clear lines left in front 
of each group of lights. 

The illustration, Fig. 10, shows the interior of the 
switchboard room, which is erected on the roof of the 
building near the monogram frames. On three sides 
of the room are arranged the thirty-eight keyboards 
corresponding to the thirty-eight frames. In making 
up a sign or an announcement the operator presses the 
desired button on each keyboard, the key being held 
down by a magnet which extends across the board as 
shown in Fig. 1. When all the keyboards have been 
arranged, the main current is turned on at the switch- 
board, and the whole thirty-eight boxes are illumi- 
nated. 

It is considered that the system will prove of con- 
siderable value in naval, military and coast defense 
work. For such operations it has the important fea- 
tures of distinctness and reliability. There is practi- 
cally no limit to the size of the letters, which might be 
made 10 or 15 feet high if desired. 
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The Value of Fruits. 

Fruits are of great value in many forms cf disease, 
says Modern Medicine, because of the acids which 
they contain. These acids, when taken into the blood, 
break up some of the compounds of waste substances 
which have been formed, and thus give rise to an in- 
creased excretion of these substances through the kid- 
neys. In this way fruits are a great advantage in the 
treatment of rheumatism, gout, gravel and all the 
different morbid conditions which accompany the se- 
ealled uric acid diathesis. The observations of Haig 
respecting the relation of urie acid to neurasthenia 
give to fruit a great dietetic value in this disease. He 
has shown that neurasthenia is almost always the re- 
sult of the accumulation within the system of tissue 
wastes largely in the form of uric acid. The free use 
of fruits aids in the elimination of these poisons, not 
only by breaking up the compounds which they form 
within the body, but by stimulating the kidneys to in- 
creased normal activity. 

Remembering the interesting fact pointed out by 
Bouchard, that rheumatism is really a toxemia, result- 
ing from the decomposition of food stuffs in a dilated 
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and the coat and breeches were blue, with gilt or brass 
buttons, while the waistcoat was scar!et. 

In 1764, the New York City trooper wore & blue coat 
and breeches, with yellow metal buttons, scarlet waist- 
coat and hat trimmed with gold lace. 

The uniform of the New York trooper in 1775 was a 
blue coat and breeches, with yellow metal buttons, 
searlet waistcoat and hat trimmed with goid lace; that 
of the Albany trooper was a blue coat with white metal 
buttons, and a hat laced with silver; and that of the 
Kings County trooper was a blue coat and red jacket 
and a hat trimmed with silver lace (act of April 3, 1775). 
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English Comment on the War. 

Commodore Dewey's dispatches do not add much to 
what was already known, or rather anticipated, about 
the Manila affair. From those and one or two private 
sources it appears that the Spaniards were lying at 
anchor, without steam up, many of the officers ashore, 
and the vessels apparently swung end on to the 
enemy. Anything more insane and disgraceful than 
the fashion in which the Spanish admiral allowed 
himself to be caught it is impossible to conceive. The 
only wonder is that the ery of treachery has uot been 
raised in Spain. Those who raised it would certainly 
have apparent justification. The torpedo boats placed 
at the entrance ought, toa certainty, almost to have 
been able to account for at least one American war 
ship. Inside again, off Cavité, had the Spanish had 
steam up as they ought to have had, it would have 
been quite feasible to get to close quarters with some 
of the American vessels defiling across their front. 
Had the crews and admirals changed places, the ulti 
mate result could not have been different, bat Ameri- 
cans in the “‘ Isla de Cuba,” “Reina Christ ina,” and other 
ships would certainly have managed to foul some ot 
the attacking fleet. Something might have been done 
with the ram, something with the torpedo; the wild 
est risk could not have been so foolish as electing to 
be sunk at anchor. It further appears that the Span 








ish fired shrapnel shell, since the American reports 
speak of shell bursting above and around them. 
the thin plates of a cruiser are sufficient to keep out 
shrapnel bullets, and the use of this projectile ren 
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or prolapsed stomach, we may also attribute the bene- 
ficial effects of a fruit diet in rheumatism and allied 
conditions to its value in suppressing the formation of 
poisonous substances in the alimentary canal in ‘the 
manner already pointed out. 

Obesity, which is, like rheumatisin, a diathesis, nay 
be successfully treated by a fruit dietary. This is due 
not only to the fact that fruit is a natural food, and 
thus aids the system to establish normal tissue meta- 
morphosis and & normal balance between the pro- 
cesses of assimilation and disassimilation, but also 
because it affords a very comfortable means of reduc- 
ing the amount of nutrient material received to a 
minimum quantity. 

Fruit is chietly water, the amount of nutrient ma- 
terial it contains varying from five to eight or ten per 
cent in most fraits, rising to @ higher figure only in 
dried fruits, such as dried grapes, prunes, dates, etc. 
The writer has succeeded in reducing excessive weight 
in the most satisfactory manner, by prescribing a diet 
consisting almost exclusively of grapes or apples, 
allowing only a small bit of thoroughly dried bread or 
zwieback in connection with the fruit. In ‘some cases 
the fruit may be allowed as often as three or four 
times a day, if necessary to relieve an uncomfortable 
sensation of emptiness. 

In fevers, fruits, especially in the fori of fruit juices, 
are a most convenient and certainly the most appro- 
priate of all foods. It is now almost universally re- 
cognized that beef tea and meat preparations of all 
sorts should be wholly proscribed in cases of fever, as 
the patient is already suffering from the accumalation 
of waste matters to such a degree that the addition of 
even the small amount contained in beef tea or a 
small piece of meat may be sufficient to give rise to 
an exacerbation of the disease and lessen the patient’s 
chances for recovery. 

Uniforms of New York Troops in the Last 

Century. 

In 1724, each trooper of the city of New York was 
obliged to provide himself with a horse at least four- 
teen hands high (fully armed and equipped); a good 
hat trimmed with silver lace; @ black bag or ribbon 
for the hair or peruke; a searlet coat trimmed with 
silver ; a pair of boot with spurs; @ carbine, ete. 

A New York City trooper in 1740 had to provide him- 
self with a good, serviceable horse, not less than four- 
teen hands high, covered with a good saddle, holsters, 
housing, breastplate and crupper ; & case of good pis- 
tols ; a good sword or hanger ; half a pound of powder 
and twelve sizable bullets ; 4 good hat trimmed with 
silver lace; a black bag or ribbon for the hair or 
peruke ; a scarlet coat trimmed with silver; 4 pair of 
large boots with suitable spurs, and a earbine well 
fixed with a good belt, swivel and buckles. The Albany 
troopers were ** eloathed in blew Coats with Hatts laced 
with Silver” (act of October 3, 1789). 








In 1744, the trooper’s hat was trimmed with gold lace, 


dered the American ships equivalent to ironclads al- 
most. The Spanish had better, like the Chinamen at 
the Yalu, have fired shells filled with coal dust, for 
then they would at least have stood a chance of mak 
ing holes in the American cruisers. Probably they 
had no common shells, otherwise the 
hardly nave been 80 absolutely one-sided, for 
few 6-inch common shells would have been needed to 
make a very marked effect on cruisers crainmed with 
guns. Admiral Dewey exhibited either sound judgment 
and knowledge of the enemy or else exceeding rashness ; 
but that had nothing to do with the actual battle 
That was practically target practice. If the Spaniards 
were end-on, they could only bring about half a dozen 
guns to bear upon the American ships. These last, 
making allowance for a certain proportion of quick 
firers. carried at least fifty of superior caliber and 
with infinitely better gunners behind them. There 
were some forts, it is true; but it is questionable 
whether these contained anything better than a few 
68-pounder muzzle-loaders or smooth-bores, anable to 
reach the enemy. The mine field we should accept 
with reservation. Our sentiment in the matter is 
rather of wonder that the Americans took three 
hours to sink the Spanish ships than in the direction 
of considering them as having won iaurels. There 
was really no opportunity ; it was like our bombard- 
ment of Zanzibar. 

Turning to other matters, those who desire to hear 
of a naval fight in the Atlantic, and learn how many 
interesting problems get solved by the ordeal of war, 
are gradually losing all hope in the matter. There is 
a growing feeling that, if there is a batile, Spain will 
throw away what chance she may have ; but there is 
a still stronger suspicion that presently the missing 
squadrons will turn up at Cadiz and anchor there. 
Before these lines ave in print events may give them 
the lie, but the odds are against it. Everything points 
to the war being but a replica of the Chino-Japanese 
struggle, save that, unlike the Chinamen, the Spaniards 
have not even the virtue of being able to shoot fairly 
straight. 

Meanwhile the Americans are preparing to invade 
Cuba, and without much undue anxiety as to the 
enemy’s “fleet in being.” Theoretically rash as this 
movement is, disastrous as it may well prove to their 
troops, practically it can be commended in that it at 
least holds out the possibility of being able to tewpt 
the Spanish ships to cross the Atiantic and face a 
battle. But if the Americans intend to keep their 
warships scattered in separate and non-homogeneous 
squadrons, the risk run may come to, be a very real 
one. The Spanish armored cruisers, all equal in speed, 
endurance, seaworthiness, gun power and arinor, 
possess a great advantage in being so homogeneous, and 
the advantage is no light one. True, it is counter- 
balanced by defects of personnel ; but it is early yet 
to assume that every Spanish commander ia an im- 
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becile.—Engineer. 
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THE SITUATION AT SANTIAGO DE CUBA. 

With Admiral Cervera’s fleet in the land-locked har- 
bor of Santiago and Commodore Sehley’s battleships 
guarding the narrow entrance, the naval campaign in 
the West Indies has lost all the complexity which has 
characterized it during the past few weeks—or ever 
since the Spanish cruisers turned up unexpectedly at 
Martinique. From the time when Cervera sailed, sup- 
posedly with full bunkers, from Curacoa to the day 
when he was definitely located at Santiago, the move- 
ments of our fleets have been di.ected to the location 
and destruction of his ships. It was naturally expected 
that he would make for Cienfuegos, where he would be 
in close touch by rail with Havana and could ship the 
supplies of war material which he was reputed to have 
on board, to General Blanco. At the same time it was 
realized that he might attempt to make Havana, either 
by running through the Windward Passage and pro- 
ceeding along the northern coast of Cuba or by doub- 
ling Cape San Antonio and attempting to run in from 
the east. Im order to intercept the fleet or shut it up 
in Cienfuegos, Admiral Sampson divided his ships, 
sending Commodore Schley around the western end of 
the island, while he himself went to the Windward 
Passage. 

Contrary to expectations, Cervera made for the near- 
est Cuban port, Santiago. Why he should have done 
so is a question that is puzzling in tne extreme. The 
stores of coal at that point are not large, it has no con- 
nection by rail with Havana, and the fact that the 
eastern half of the island is practically controlled by 
the insurgents will render it difficult for him 
to communicate with General Blanco, and ab- 
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until the close of the war, or we might make a com- 
bined assault by sea and land on the forts at the 
entrance and, afcer they had been captured, close the 
narrow channel by sinking stone-laden vessels or 
barges in the channel. The Spanish fleet would thus 
be effectually trapped in the upper bay, and would be 
ours at the close of the war. 

The second plan is the better, judged from any point 
of view. The blockade of the harbor would necessitate 
our keeping idle a fleet superior to Cervera’s, and our 
navy would be.proportionately weakened for opera- 
tions elsewhere.’ On the other hand, if we landed troops 
on each side of the entrance and made a simultaneous 
assault by sea and land, we could undoubtedly silence 
and capture the forts and effectually seal up the har- 
bor. Our small boats could then remove the mines, 
and the hulks could be towed into the channel and 
sunk in positions where any attempt on the part of 
the enemy to remove them would be subjected to a 
concentrated fire from the forts, now in our possession. 
With the entrance in our hands and the channel 
effectually closed, there would be no necessity to keep 
a blockading fleet off the harbor, and the whole of 
Sampson’s fleet would be available for the reduction 
of Havana and San Juan or the destruction of the 
Cadiz fleet, should it venture across the Atlantic. 

It has been suggested that the Spanish admiral 
would destroy his ships rather than allow them to fall 
into the hands of the enemy ; but we doubt very much 
if the Spanish government, in view of the indemnity 
demand which is sure to follow the close of the war, 








solutely impossible for him to send him any 
supplies of war material, supposing that he has 
them on board. It is not unlikely, however, 
that some of the ships are greatly in need of 
repairs. The Spaniards are notoriously bad 
engineers, and after a cruise of many weeks, en- 
gines and boilers probably called for attention 
that could only be given in the shelter of a 
home port. 

Santiago de Cuba is situated on the south 
coast of the island, about one hundred aniles 
from its extreme eastern point. The harbor is 
an ideal refuge, the approach being unusually 
narrow and tortuous and lying between lofty 
hills which on both sides are surmounted by 
fortifications, upon which, according to the 
latest information, strong batteries of modern 
Krupp guns have been mounted. 

The entrance channel, three miles in length, 
is not only tortuous but it is said that its avail- 
able width has been narrowed down to about 
one hundred feet by sinking obstructions on 
either side of it. 

The captain of a ship which sailed from 
Santiago on May 13, reports that the channel 
has been carefully mined, a statement which is 
incidentally confirmed by the fact that a large 
quantity of high explosives and submarine 
mining material was shipped to Santiago last 
January and unloaded at the government 
wharf. 
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is provided with a forecastle or spar deck, which has 
the effect of increasing her freeboard by some 7 or 8 
feet. Her forward pair of heavy guns is carried above 
this deck at a height of over 26 feet above the water 
and hence they have a fine command. The 12-inch 
guns, being at the same level as the 8-inch guns, 
which are carried in four turrets amidships, the 
blast of the 8-inch does not interfere with the 
big weapons when the former are fired dead ahead o: 
dead astern. The “New York” is another favorite 
ship in the navy, and ou account of her roominess and 
superior quarters, she has done more duty as a flag- 
ship than probably any other ship in the navy. The 
“ Indiana,” a veritable bulldog of war, is a sister ship 
to the ‘‘ Massachusetts” and the “Oregon.” Her 13- 
inch guns are more powerful than the 12-inch weapons 
of the “ Iowa,” but sitting so much lower ii the water, 
she does not carry them so well nor keep them so dry 
in bad weather as the latter ship. The ‘ Terror,” 
‘* Amphitrite” and ‘“‘ Puritan” are responsible for the 
slow speed made by Sampson's fleet on its cruise to San 
Juan ; but their 10 and 12-inch guns enabled them te 
redeem themselves when they came tardily upon the 
scene of battle. The ‘ Detroit,” ‘‘ Marblehead” and 
“*Montgomery,” with their splendid batteries of ten 5- 
inch rapid-firers, are very effective ships of their class. 
They have already made themselves heard in the war 
and will doubtless be frequently heard frem again 
before it is over. The ‘‘ Porter” and ‘‘ Dupont” are 
our fastest torpedo boats, with a respective speed of 
28°6 and 28°5 knots, and the “ Foote” is credited with 
24°5 knots per hour. The “ Mayflower,” for- 
merly Mr. Goelet’s yacht of that name, is a 
gunboat of 1,475 tons and over 18 knots speed, 
and in the far distance is seen the ‘St. Paul,” 
whose speed of 21 knots and great coal! capacity, 
render her capable of scouting far from thx 
fleet and bringing early tidings of the movement 
ofthe enemy. The total displacement of this 
fleet is about 69,000 tons, and it includes the 
following armament of heavy guns: Four 13- 
inch, eight 12-inch, eight 10-inch, twenty-two 
8-inch, four 6-inch, thirty-two 5-inch and twenty- 
six 4inch, in addition to which there is an in. 
numerable battery of 6-pounders, 1-pounders 
and machine guns. 
Bobert Fulton's Torpedoes. 

Before he turned his attention to navigation 
by steam, Robert Fulton invented a marine 
torpedo which he endeavored to dispose of to 
the United States government. Succeeding in 
interesting James Madison, then Secretary of 
State, in the matter, he obtained a smal! ap- 
propriation from the government for the pur- 
pose of conducting some public experiments. 
In the summer of 1806 he invited the high 
dignitaries and a number of prominent citizens 
of New York to Governor's Island to see the 
torpedoes and machinery with which his ex. 
periments were to be made. While he was 
lecturing on his blank torpedoes, which were 
large, empty copper cylinders, his numerons 
auditors crowded around him. After a while 

















The accompanying map shows the great 
natural strength of the harbor, resulting from 
its difficult entrance and the excellent con- 
ditions for defense, To the right of the entrance is the 
inevitable Morro Castle, old fashioned, as all such Cuban 
forts are, and incapable of resisting the modern rifles 
carried by our ships. Two batteries and a fort also com- 
minand the entrance from the eastern shore, while on the 
western shore, at the immediate entrance, is another 
battery. The fact that the channel is narrow, winding, 
and sown with torpedoes, coupled with the short range, 
plunging fire to which a fleet attempting to force a 
passage would be exposed, would render the task of 
entering the harbor extremely perilous. An attempt 
to countermine the channel would probably be disas- 
trous, as the small boats which undertook it could be 
swept at close range by a murderous fire from the guns 
of the forts—even the obsolete smoothbores would be 
effective for this work, using grape and shell. 

In spite of its natural strength, however, there is lit- 
tle doubt that Commodore Schley’s fleet, provided the 
draught of his ships would allow it, would be equal to 
the task of countermining the channel, running by the 
forts and successfully engaging the fleet in the harbor; 
but the vietory would be dearly won both in ships and 
men, for it is too much to hope that Cervera and San- 
tiago are as poorly prepared as were Montojo and Ma- 
nila in the ot 

With Cervera actually shut up in Santiago we have 
gained a strategic point of great importance, which 
could only be surpassed by the complete destruction, 
or better yet the capture, of every vessel in the fleet. 
The capture of the fleet would mean the addition to 
our navy of four fine ships o° just the very type in 
which we are deficient, to say nothing of two of the 
largest and swiftest torpedo boat destroyers in exist- 
ence. There are two ways in which the capture of the 
fleet intact might be effected. We might keep a fleet 
of overwhelming superiority off the harbor entrance 
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would voluntarily reduce its assets by from fifteen to 
twenty million dollars in the destruction of the fine 
ships which compose Cervera’s squadron. But even if 
the ships should be destroyed, the Spaniards would 
merely be doing a work which, if we atiempt it out- 
right, will probably cost us many lives and serious 
damage to the vessels of our squadron. 

Now that the “Oregon” has successfully completed 
her remarkable 14,000-mile journey from the Pacific sta- 
tion, we have gathered in Cuban waters a great fleet of 
over seventy vessels, undoubtedly the most powerful 
aggregation of American warships ever drawn together 
upon the high seas. It includes all of our battleships, 
four of the monitors, the two armored cruisers, a whole 
fleet of protected cruisers, most of ‘he gunboats, the 
torpedo flotilla, the converted yaehts, a fleet of colliers, 
a hospital ship, water supply vessels, dispatch boats, 
converted tugs and all the etcetera in the way of craft 
that goes to make up a great fleet engagetl in the 
blockade of an enemy’s ports. 

A representative squadron of these ships is shown 
in the accompanying full-page engraving, which repre- 
sents Admiral Sampson's squadron, reinforced by two 
or three cruisers, after its return from the bombard- 
ment of San Juan. The point of view is such that the 
eye is able to take in every gun on the battleships ; 
and it must be admitted that the term ‘* bristling with 
guns,” which was so frequently used in describing the 


old wooden three-deckers of a b , is applica- 
ble to the heavily armed our navy. 
This effect is particularly in the “ Iowa,” 


the largest vessel in our navy, and it will be noticed 
that an extremely pow- 
erful fire. ea or on either broadside. 
She is a later ship than the “Indiana,” and shows her 


he turned to a copper case of the same descrip)- 
tion, which was placed under the gateway of 
old Castle William, and to which was attached 
a clockwork lock. 

Drawing out a peg, Fulton set the clock in motion, 
and then he said in solemn tones to his attentive andi- 
ence: “Gentlemen, this is a charged torpedo, with 
which, precisely in its present state, | mean to blow 
up a vessel; it contains one hundred and seventy 
pounds of gunpowder, and if I were to suffer the clock- 
work to run fifteen minutes, I have no doubt that it 
would blow this fortification to atoms.” 

The circle of humanity which had closed around the 
inventor began to spread out and grow thinner, and 
before five of the fifteen minutes had passed there 
were but two or three persons remaining under the 
gateway. Some, indeed, lost no time in getting at the 
greatest possible distance from the torpedo, and they 
did net again appear on the ground until they were 
assured that the engine of destruction was safely 
lodged in the magazine, whence it had been taken. 
The local historian of that period remarks : 

“The conduct of Mr. Fulton’s auditors was not 
very extraordinary or unnatural ; but his own com- 
posure indicated the confidence with which he handled 
these terrible instruments of destruction and the re- 
liance he had on the accuracy of the performance of 
his machinery. The apprehensions of his friends sur- 
prised and amused him, and he took occasion to 
remark how true it was that fear frequently arose from 
ignorance.” 





———— OOO 

In areport presented recently to the Central Rail- 
way Club, appointed to inquire into the question of 
standardizing steel coil springs, used for freight cars, 
the following was recommended, says The Mechanical 
Engineer, as the chemical composition : Carbon, 1:06 
per cent ; manganese, 0°25 per cent; phosphorus, not 





superiority to good advantage in the illustration. She 











above 0°05; silicon, not above 0°10; sulphur, 0°08. 
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Havana Tebacco tn Florida, 

The almost total suspension of industries in Cuba 
has ruined one of the most important tobacco centers 
of the world, and Havana cigars will soon become a 
wisnomer if something is not done shortly to revive 
business in that unfortunate island. Nearly every to- 
acco plantation in the famous Vuelta Abajo district is 

i roins to-day, and, as little more than a tenth of the 
normal erop was obtained from that district in 1897, 
the world’s supply of choice Havana tobacco is very 
small, It is estimated that it will take from ten to 
twenty years for the Vuelta A bajo‘distriet to recover its 
normal condition again, and probably it may never 
reach its former flourishing lead in the tobacco world. 
Che plants, and consequently the seeds of the particu- 
lar brand that made this district famous, have all been 
destroyed, and it will require years of careful cultiva- 
tion te establish new plants equal to the old. 

Meanwhile, Florida and other States of this country 
have profited by Cuba's war, and the tobacco industry 
has been transferred to American soil. For several 
years now tobacco growers have been gradually with- 
drawing from Cuba, and establishing themselves in 
different parts of Florida, antici pating the final destruc- 
tion of all plantations and property in Cuba. They 
brought with them the seed of the tobacco plants 
raised for ages in the Vuelta Abajo, and, where the con- 
ditions proved favorable, plants nearly equal to those 
raised around Havana have been established. The soil 
of many parts of Florida is identical to that around 
Havana, and the moisture needed is supplied by spray- 





ing or irrigation 

Secretary Wilson, of the Agricultural Department, 
has directed special attention te the study of the new 
tobaeceo plantations in Florida, and experts of the 
lepartment do not hesitate to say that they believe 
Fiorida can produce as good tobacco as any ever raised 


in Cuba In faet. such good results have already been 


accomplished. Of the millions of Havana’cigars sold in 
the United States to-day, over 50 per cent are made of 
tobacco raised in Florida. One peculiarity of the indus- 


try in this country is that the plants show a tendency to 
degenerate, and in order to keep up the quality of the 
best grades, it is necessary to secure seeds from outside 
sources. Heretofore the Florida growers have imported 
their seed annually from-Cuba, and it is feared that, if 
that source of supply is cut off in the future, the pres- 
ent high quality of Florida tobaceo cannot long be 
maintained. But with Vuelta Abajo as a great seed 
farm, the Florida planters never had any reason to ex- 
pect any deterioration in their goods 

The Cuban cigar makers and tobacco curers have 
followed in the footsteps of their industry, and Florida 
to-day employs on her tobacco plantations and in her 
cigar factories more expert Cuban workers than in all 
Cuba. Finding their industry ruined at home, they 
emigrated to Florida, and at Key West and Tampa 
they throng the streets, and contribute their knowledge 
toward the building ap of the finest tobacco planta- 
tions and factories in the world. Florida is not yet by 
any means pear the head of our tobacco producing 
States; bat the quality of her tobacco promises to 
lead in the long run. In short, every effort is being 
made to place her ia such a strong position that no 
amount of rivalry will ever ruin her rapidly increasing 
industry. When Cuba finally rises out of the ashes of 
her sorrow, she will find a strong competitor in Florida 
in the tobacco markets of the world. 

There are nearly forty varieties of tobacco known to 
growers, but of these only a few are worthy of cultiva- 
tion. That raised in the district around Havana is con- 
sidered the best, but the soil, climate and method of 
curing the leaves affect the quality to a greater or less 
extent. Connecticut, Massachusetts, New York and 
Pennsylvania raise what is called Havana tobacco, that 
is, tobacco plants that have been grown from imported 
Havana seed, but this is not by any means similar to 
the fine tobacco that the Cubans roll into cigars in the 
Key West and Havana factories. Similarly, Sumatra 
tobaceo is grown in a dozen different States in this 
country, and the leaves make pretty good wrappers, 
bat the pure Sumatra is still largely imported from the 
island that gives it the name. The mysterious in- 
fluence which climate and soil has upon the tobacco 
plants is beyond the comprehension of botanists and 
practical growers. All that can be done is to find soil 
and climate as similar as possible to those found in the 
piant’s native country, and then try to supply arti- 
ficially certain other conditions. 

One of these conditions is more rainfall and a moister 
climate. Irrigation supplies in Florida all the water 
the plants need around their roots, and now artificial 
spraying is being experimented with to see if it will 
supply the leaves with an imitation rain. During the 
rainy season in Caba the tobacco plants are drenched 

This may have a direct bearing on 
the quality of the tobacco plants. Another question 
ealling for solution is that of curing. The leaves in 
euring go through a process of fermentation, and as 
this is caused by the activity of certain bacteria, it is 
possible to control it if the right kind of bacteria could 
be employed. One theory is that the flavor of the to- 
baceo leaves is largely due to the bacteria, and that 


most of the time. 
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each species produces a quality peculiarly its own. 
This is only another way of saying that the climate 
effects the curing of the tobacco, for the species of 
bacteria that would thrive in the Cuban climate might 
not be able to exist in Connecticut. However, experts 
from the Department of Agriculture are investigating 
the subject, and if it ean be proved that the peculiar 
flavor of the Havana tobacco is partly due to bacterial 
fermentation, efforts may be made to introduce the par- 
ticular species found in the Vuelta Abajo district in 
Florida. The little organisms might be artificially cul- 
tivated and good results be obtained from them. 

In respect to tobaceo culture, the United States stands 
foremost of ell countries of the world, and statistics 
compiled up to the beginning of the present year show 
that we supply about one-quarter of the 1,000,000 tons 
annually produced. Last year our exports of tobacco 
amounted to 281,174,422 pounds of leaf tobacco, 5,000,- 
000 pounds of plug, 900,000,000 cigarettes and nearly 
2,000,000 cigars. These exports went to all parts of the 
world. The Dutch are the leading consumers of to- 
bacco in proportion to population, with Belgium seeond 
and Turkey a close third, with the United States fourth 
on the list. The Germans consume about 75,000 tons 
of tobacco a year; France, 40,000 ; and Great Britain, 
only 25,000 tons. 

All sorts and grades of tobacco are raised in this coun- 
try, and, as the world demands all sorts and conditions 
of the weed, we can supply the trade in all particulars. 
England, for instance, wants a strong, navy plug to- 
bacco, and Virginia produces an article well suited to 
the taste. A strong, heavy, but better flavored smok- 
ing tobacco is in demand by such countries as Algiers, 
Moroeco and Tunis, and considerable of our exports 
eventually go there to be made up into cheap cigars. 
Spain and France require a mild and well flavored 
article for their cigars and cigarettes, and our mer- 
chants are not slow to cater to their needs. 

The tobacco district of the United States is a varia- 
ble one. Years ago it was supposed that the weed 
could be raised successfully only in the Southern 
States; but gradually one State after another has 
taken up its culture, until more or less is raised in 
every State of the Union. In fact, some of our North- 
ern and Eastern States, which were formerly consid- 
ered unsuitable for tobacco growing, lead some of the 
old tobacco States in the quantity, if not in the quality, 
of tobacco raised annually. Kentucky headed the list 
in 1897, with North Carolina second and the other 
States in the following order—Virginia, Tennessee, 
Ohio, Maryland, Pennsylvania and Wisconsin. Con- 
necticut and New York stand tenth and fourteenth 
respectively on the list. 

Nearly all of the tobacco raised in Cuba was either 
made 1p in cigars at home or shipped direct to the 
United States, and in recent years American capital 
controlled most of the trade on theisland. Tobacco 
buyers from this country went down to Cuba before 
the harvesting season, and often bought the crop be- 
fore it was picked. These buyers represented an army 
of experts who could distinguish one grade from an- 
other with little difficulty. They tested the leaf by 
the smell, by the ashes and by smoking it. A slight 
variation in leaves obtained from the same plantation 
would condemn the whole crop in the eyes of the buyer. 
Tobacco that would not hold its fire when rolled up as 
a cigar would also come under the rule of condemna- 
tion, but tobacco that would burn three or four 
minutes without going out would pass for extra good 
cigar material. G. E. W. 








The Current Supplement. 

The current SUPPLEMENT, No. 1170, contains a num- 
ber of articles of more than general interest. ‘‘ The 
Fortifications of Manila” is the title of an illustrated 
article which will prove of great interest in view of 
the recent reduction of these fortifications by Commo- 
dore Dewey. ‘ Kites : Their Theory and Practice,” by 
Capt. Baden-Powell, is a practical article on the manu- 
facture and methods of flying kites both singly and in 
tandem. This will prove very usefal to our readers, 
who frequently ask for a practical article on this sub- 
ject. ‘An Electrical Bureau” is the subject of an ad- 
dress before the International Association of Commis- 
sioners and Inspectors of Buildings, It advocates an 
efficient electrical bureau to supervise new and old in- 
stallations of wire, motors, ete. ‘The History of the 
Stone Arch,” by Prof. M. A. Howe, is the beginning of 
an important paper illustrated by 12 half tone engrav- 
ings showing famous stone arches. ‘‘ Five Early As- 
tronomers” gives an interesting biographical account 
of Copernicus, Tycho Brahe, Kepler, Huyghens and 
Galileo Galilei. ‘“ American Competition with France 
in Agricultural Products” gives important economic 
information. “The Governmental Department of 
Science ” is advocated by Prof. J. H. Gore. 

+0 

To BLACKEN ZINc SURFACKS.—According to the 
Decor. Gaz. the zine article is dipped in a weak solution 
of copper sulphate ; it is then dried by moderate heat- 
ing, rubbed off well with a dry cloth rag, and finally 
wiped with a flannel rag upon which a few drops of 
olive oil have been poured, 
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Prof, Dewar Liquefies Hydrogen, 
Prof. Dewar has recently liquefied hydrogen, which 
an unprecedented feat. This invention was an. 
need by cable to The New York Sun on May 11, 
and now fuller accounts of his experiments have been 
published. There is already controversy as to where 
the credit belongs for first bringing this element into 
control. The Polish scientist Olszewski forestalled the 
discovery a year or twoago by accurately determining 
the critical temperature and boiling point of hydrogen, 
but he did not sacceed in reducing the gas to a liquid 
form in a really practical way, so that it could be ex- 
amined and its properties tested. This has been done 
for the first time by Prof. Dewar, and most interesting 
are the disclosures which are certain to result from ex- 
periments made at the extremely low temperature of 
—205 degrees Centigrade. Prof. Dewar has explained 
his latest researches at a meeting of the Royal Society, 
and his discoveries were received with extraordinary 
interest. Two or three years ago Prof. Dewar showed 
how a jet of hydrogen could be used to cool bodies be- 
low the temperature that could be reached by the use of 
liquid air, but all attempts to collect the liquid in 
vacuum experiments failed. 

The type of apparatus used in these experiments 
worked well, and it was therefore resolved to construct 
a mach larger liquid air plant, and to combine with it 
circuits and arrangements for the liquefaction of hydro- 
gen. A start was made with hydrogen cooled to —205° 
Centigrade, and under a pressure of 180 atmospheres, 
escaping continuously from the nozzle of acoil of pipe 
at the rate of about 10 or 15 cubic feet per minute, in a 
vacuum vessel, double silvered-and of special construc- 
tion, all surrounded with a space kept below —200° 
Centigrade. Liquid hydrogen began to drop from this 
vacuum vessel into another, doubly isolated by being 
surrounded with a third vacuum vessel. In about five 
minutes 20 cubie centimeters of liquid hydrogen were 
collected, when the hydrogen jet froze up from the 
solidification of air in the pipes. The yield of liquid 
was about one per cent of the gas. Five gallons were 
produced in an hour. Hydrogen in the liquid condi- 
tion is clear and colorless, showing no absorption spec- 
trum, the meniscus being as well defined as in the case 
of liquid air. 

The liquid must, in Prof. Dewar’s opinion, have a 
high refractive index and dispersion, and the density 
must be in excess of the theoretical density—0°18 to 
0°12—which we deduce respectively from the atomic 
volume of organic compounds and the limited density 
found by Amagat for hydrogen gas under infinite com- 
pression. Prof. Dewar’s old experiments on the den- 
sity of hydrogen in palladium gave a value of 0°62 for 
the combined body. Not having arrangements at hand 
to determine the boiling point, he made two experi- 
ments to prove the excessively low temperature of the 
boiling fluid. In the first place, if a long piece of glass 
tubing, sealed at one end and open to the air at the 
other, is cooled by immersing the closed end in liquid 
hydrogen, the tube immediately fills with solid air 
where it is cooled. The second experiment was made 
with a tube containing helium—a rare gas which has 
hitherto resisted all attempts to effect its liquefaction. 

Two years ago, arguing by analogy of the molecular 
weights of fluorine and oxygen, Prof. Dewar suggest- 
ed that the volatility of hydrogen and helium would 
probably be found close together. A specimen of heli- 
um which had been extracted from Bath gas was sealed 
in a bulb with a narrow tube attached, and was placed 
in liquid hydrogen, when a distinct liquid was seen to 
condense. From this result it would appear that there 
cannot be any great difference in the boiling points of 
helium and hydrogen. All known gases have now been 
condensed into liquids which can be manipulated at 
their boiling points under atmospheric pressure in suit- 
ably arranged vacuum vessels. With hydrogen as a 
cooling agent we shall get within 20° or 30° of the zero 
of absolute temperature. No one can predict the prop- 
erties of matter under zero of temperature. Faraday 
liquefied chlorine in the year 1823. Sixty years later 
Wroblewski and Olszewski produced liquid air, and 
now, after fifteen years’ interval, the remaining gases, 
hydrogen and helium, appear as static liquids. 
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The Whitehead Torpedo. 


The Whitehead torpedo, of which we may hear fre- 
quently in the next few weeks, is 16 feet 5 inches long, 
17°7 inches greatest diameter, and weighs, ready for ser- 
vice, 1,160 Ib., says Engineering News. It carries 220 
Ib. of wet guncotton at a speed of about 28 knots per 
hour, and at that speed it has a range of about 850 
yards. This torpedo is built of steel and is propelled 
by two two-bladed screws, revolving in opposite direc- 
tions on the same axis, to neutralize the rolling tendency 
of the torpedo. The screws are operated by a three- 
cylinder eng‘ne driven by air compressed to 1,350 lb. 
per square inch; and an intricate apparatus, called the 
Obry gear, is used to automatically keep the torpedo 
pointed straight during the run. The Obry gear is 
essentially a ‘gyroscope controlling the valves of the 
steering engine, which operates two rigidly connected 
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VACUUM ILLUMINATION AT THE ELECTRICAL 
EXHIBITION. 

Modern electric lighting by means of are and incan- 
descent lamps is the outgrowth of discoveries made 
over a half century ago; and while the progress in elec- 
trical matters made since the business began to as- 
sume a commercial character is little short of wonder- 
ful, it seems almost unaccountable, in the light of what 
is known, that the grand electrical awakening was so 
long delayed. 

Vacuum tube electrical lighting is almost a parallel 
ease. The vacuum tube 
itself is not a new thing; it 
has long been known that 
it eould give considerable 
light, but it is only very 
reeently that anyone has 
had courage enough to un- 
dertake to reduce vacuum 
tube lighting to a practical 
form and render it availa- 
ble for everyday uses. 

At the Electrical Exhibi- 
tion in this city was shown 
a Gothic chapel of fair size 
furnished with pews, a pul- 
pit and full-sized organ. It 
was carpeted and furnished 
with stained glass windows 
and illuminated ia a novel 
and attractive manner bya 
new and successful system 
of vacuum tube lighting 
invented by Mr. D. MeFar- 
lan Moore. Mr. Moore has 
been perfecting this sys 
tem for some years, as will be seen by an examination 
of the files of the ScrentrF1c AMERICAN. The exhibit 
embodies his improvements and gives an excellent idea 
of the practical value of this system. The windows 
are screened so as to exclude external light, thereby 
giving the observer the exact value of vacuum tube 
illumination. The vacuum tubes are about two inches 
in diameter and of sufficient length to reach from the 
pilasters to the apex of the ceiling. They are bent to 
conform to the curvature of the Gothie arches and 
their upper ends abutted against straight tubes extend- 
ing along the highest part of the ceil- 
ing, all being mounted in neat, spe- 
eially designed fixtures. Over the 
arched front door of the éhapel were 
arranged vacuum tubes, in the form of 
letters, which spelled out the legend 
Moore’s Vacuum Tube Chapel. The 
light within was soft and diffusive, 
having the color of daylight. The 
tubes were connected up in parallel, 
and the current used was the “kick” 
or extra current derived from simple 
coils without magnetic cores, and not 
from the secondary wires of an indue- 
tion coil, as is generally supposed. 

The aecret of success lies in the use 
of a circuit breaker which completes 
and breaks the circuit 60,000 times a 
minute; but great rapidity in the 
breaks is not the only feature of the 
circuit breaker. Mr. Moore has placed 
the entire cireuit-breaking mechanism 
in a vacuum tube, as shown in Fig. 2, 
in which a high vacuum is maintained. 
By this construction sparks are avoid- 
ed and the instantaneous break de- 
pended upon for efficiency is secured. 

The rapid circuit breaker is operated 
by a Gramme ring surrounding the 
tube, as shown in F*g. 3, and forming 
the field magnet of the motor which 
breaks the circuit, the armature being 
attached to the commutator of the, 
circuit breaker. The breaker is con ! 
nected with the Edison three-wire sys 
tem, a simple eoil being inserted in 
each of the leads. 

No perceptible heat is given out by 
the tubes, and it is believed that this 
is the nearest approach to the produe- 
tion of light without heat that has 
been made. 

From what has been said it will be 
seen that this system of lighting is 
adapted to the present commercial cir- 
cuits—a great point in its favor. This 
system in its present stage of develop- 
ment has an efficiency about equal to 
incandescent lamp lighting, but it is 
believed experiments now in progress 
will show an efficiency far in advance 
of that already secured. 

By changing the gases in the tubes, 
and by varying the degree of exhaus- 
tion, the color of the light may be 
varied for decorative purposes. In- 





Fig. 2.-VACUUM TUBE OF 
RAPID CIRCUIT BREAKER. 


stantaneous photographic portraits have been made 
by this light, and it is believed photographers will find 
vacuum tube lighting of great utility in the absence of 
sunlight. 





Strength of Elephants, 
Not much information respecting the strength of 
elephants has ever 
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of hauling on a wagon on an ordinary road from 8 to 
9tons. Yoked by means of whiffletrees to the tracto- 
meter, they only pulled 1°2 tons. The elepliant Man 
darin had the ropes leading to the measuring instru- 
ment passed round his forehead, and he ran the indi- 
eator up to 1°85 tons. Inasecond attempt the force 
indicated was 2°5 tons. The small elephant was next 





been placed be- 
fore the public, 
hence the interest |" 
which attached 
itself to the tests 
made some days 
ago upon two ele- 
phants belonging 
to Messrs. Bar- 
num & Bailey at 
Olympia, London, 
says The Engi- 
neer. Unfortun- 
ately for the trials, 
the large elephant 
Mandarin, who 
weighs some- 
where about four | 
tons, could not be | 
induced to put 
the whole of his 
strength into the 
experiments, and 
succumbed igno 
miniously to the 
small elephant 
Bébé. The meas- 
uring instrument 
was a tractometer 
lent by Messrs. 
Thornyeroft, of 
Chiswick, and re- 
gistering up to 30 
tons. Thetracto- 
meter was placed 
on a small trolley and attached at one end by means of 
ropes to half a dozen holdfasts driven into the earth of 
the arena. The first animals tested were a pair of 





he 








powerful draught horses, which are considered capable 





Fig. 1.—MOORE’S VACUUM TUBE ILLUMINATION AS EXHIBITED IN A MODEL 
CHAPEL. 








Fig. 3—COMPLETE CIRCUIT 


of 54¢ tons. 
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BREAKER, 


put to it, and she in her first attempt exerted a force 
After that she shoved, with her head rest 
ing on the taitboard, a heavy wagon round the whole 
arena. This task she did with great ease, aithough the 
wagon contained no fewer than fift; 
eight men, and was, all told, of an esti- 
mated weight of 5 tons. Man 
then his turn. Some eighty-three of 
the show hands were put on te the 
ropes attached to the tractoieter, and 
pulled against it as in a tug-of-war 
With a pull of 2°7 tons the rope broke 
and precipitated the whole crowd of 
men to the ground. It was attached 
afresh, and again broke, this time at 
3°2 With a the at 
tempt was again made, when a resist 


had 


tons. new rope 
ance of 5°6 tons was overcome. 


+e? --- 
of 


Formation Chiorephyl, 
W Palladine finds that 


essential for the reproduction of 


oxygen | 
the 
green color in etiolated leaves, and in 
greater quantity than is necessary for 
respiration. Thus when leaves which 
had been etiolated for forty-eight hours 
in the dark in a 10 per cent solution of 
saccharose were exposed to the light, 
immersed in water in a test tube, it 
was found that the green color was 
restored most rapidly to those leaves 
which were in the upper part, in con- 
tact with the air, although the light 
was equally distributed over the whole 
length of the tube 

The action of solutions of various 
carbohydrates the of 
chlorophyl was also experimented 
with. Thus leaves almost 
free from carbohydrates were obtained 
by etiolating them in boiled water. 
A portion of these, when exposed to 
light, still immersed in water, showed 
seareely any development of chioro- 
phyl. When immersed in a 10 per cent 
solution of saccharose, 
intense green color was developed ; 
raffinose in a 5 per cent solution acted 
in a similar manner. Dextrose and 
fructose gave rise to the green color 
ation somewhat more slowly, and 
with galactose, for the first five days, 
the leaves eolor; after 
then the color developed very rapidly. 
Dulcite solution, mannite, asparagin, 
urea, alcohol and ammonium hydro- 
chloride prevented the formation of 
chlorophyl, while inulin and tyrosin 
appear to be neutral in their action.— 
Comptes Rendus. 


on formation 


entirely 


however, 


an 


showed no 
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RECENTLY PATENTED INVENTIONS. a car fender which can be lowered to the ground by the 
use of the ordinary brake-shaft, The connection be- 
Bagtacwtne: tween the fender and the brake-shaft is such that the 
Rorary EnGine.-—William 8. Satton, | tender may be lowered in advance of the application of 
Belvidere, Til. This rotary engine comprises a casing, a| the brakes, at the same time not interfering in the 
shaft extended through toe casing, pistons mounted op slightest with the operation of the brakes. To this end 
the shaft, but isolated one from the other, each piston a pivoted fender, having a yielding support, is connected 
coraprising a cylinder or hub portion and a radial wing, to the brake shaft, a dram being mounted to rotate and 
an abutment wheel for each piston, each abatment wheel | having a chain leading to the fender and frictional con- 
cousisting of a hab portion having inlet and outlet ports | nections from the drum to the brake-shaft whereby the 
and radial blades, means for controling the admission fender ie depressed when the orake is applied. Means 
of steam through the porta, diske mounted on the bub | are provided enabling the fender wo rise automatically 
portions of the abutment wheele, the dieks being provided | from the track when the brakes are removed. 
with radia! slots, dogs pivoted in the casing, there being 
two dogs for each disk, the dogs having fingers to en- 
gyre in the slots of the diwks and mesns for moving the 
dogsYinto and out of enyagement with the disks. SELF-CLOSING UMBRELLA. —Frank E. 
RorTaRY ENGINE.—Thomas C. Luce, | Stover, Laray, Va. In this ambrella the ribs and stretch- 
Richmond, Mass. This rotary engine comprises a cylin- | &T® are connected with a ronner having in its upper face 
der, semi-cirenlar fa cross-section, a alide-valve for gov- | Seats in which the lower ends of the stretchers loosely 
erning admission of steam, a regclating valve movable rest. Coil springs are secured to the stretchers and to 
the slide.valve, an abat- | the upper portion of the ranner whereby the springe 
circular piston in | #rve to hold the stretchers to the runner and also to 
the cylinder comprising a center block aad side pieces, force the runner downward when released from its lock- 
segmental packing strips between the side pieces and ing device. The usual tie-wire may be dispensed with, 
adapted to engage against the sides of the cylinder, | and the stretchers may be held in the ranner by the ac- 
springs for forcing the segmental packing-strips outward, | tion of the springs only. 
a packing-«trip made in two vections and arranged be-| Cy]GARETTE WRAPPER. — Carl 
tween the side pieces at the end of the piston, a spring | Hermann Mehner, Berlin, Germany. This cigar or 
exerting jongitedmal pressure on the sections and a cigarette wrapper consists of a thin mets! film, coated 
apring for forcing the sections outward. with a suitable innocuous substance which will induce 
RoTary Ena@ine. - Augustine N. Gil- sach an action of capillarity with the metal as to prevent 
bert, Berlin, N. H. This improvement in rotary engines | the transformation of the melted film into large drops. 
consists ewentially in two parallel shafts having cylin- STAKE FOR PLANTS AND TREES. — 
ders or drums placed thereon and connected by a chain | N. Y. vention 
extending parallel with the direction of the drums and adjustable one on the other, each tier having legs and a 
forming pleton bead». This chain and the drums are rim, the legs of one tier being slidably connected with 
surrounded by a casing whieh forma the cylinder, and | the lege of the preceding tier. The invention further 
the device ls provided with suitable inlet and exhaust _ consists of a support made in sections, each formed with 
ports and valves and with devices for moving the abat- a leg terminating in an eye and a rim part, the free end 
mont puntes | of the latter being formed with a pin adapted to engage 
ENGINK CONTROLLING DEVICK.—AleXx- | the eye of the adjacent section. 


under P. Loper, Stonington, Conn. The purpose of this THAWING APPARATUS. — David Phil- 

invention is to provide ap engine controller especially | of ‘ 
designed for use op steamers to enable the pilot to stop, lips, Pony, Montana. The thawing device provided for 
start or reverse the engines snd to run them at any | ™ thie invention comprises an air-heater. a suction-fan 
desired speed. The inveation consists of an auxiliary tor drawing air from the heater. Gexfbte pipe receiving 
cylinder containing a piston connected with the throttle- the discharge from the fan, a discharge pipe having con- 
nection with the flexible pipe, nozzles on the discharge 
| pipe, a sleeve in which the discharge pipe is axially and 
longitudinally adjustable, a plate having bearings in 
with the ends of the auxiliary cylinders to shift the pis- which trunnions on the sleeve engage, a block, a socket- 
ton therein in the desired direction. | plate on the block and with which the first-named plate 
engages, and a boht passing from the firet-named plate 

through the socket plate and through the block. 


PULVERIZING ATTACHMENT FOR CUL- . BNCCE-BOWS rae a = Tom, 
TIVATOR Gilbert G. Gilbertson, West Mitchell, Ia. In Bow Yum Ci, Tile enentn om = Se 

SSeS ee > toe ment in that class of houses intended to be readily taken 
this pulverizing attachment for caitivators and like im- | apart and moved from place to place. The house is in 
plenscnta, are provided a head, tines carried thereby and | general of a bemiaphorical shape and consists of vertical 
means for adjustably connecting the bead with the beam ribs extending from the base toward the apex and pro- 
of the implement. A clamp comprising cross bars is vided with grooves in their edges, and of plates which 
connected at one end to the cultivator handles and a slide within tb rooves and overlap one another. The 
hanger is connected to and enters the tine portion of the are all divisible into emall sections so that they 
attachment, A clamping screw pasees through the bars of may be lily transported. 


the clamp and secures the banger. This attachment is 
ditendan level the ridges left by che cultivator teeth or CHain-Link. — William H. Griffith, 
blades, and to gather rubbish and weeds and leave them | New York City. This bent-wire link has a terminal eye 
exposed at the top of the grousd withoat clogging the | at one end, a loop, a bight or coll corresponding in size 
machine to and coinciding with the terminal eye and forming 
VenicLE Brake.—René Marie Artus, iow te coetng os ale ah en ek Ee ~ 
Vicomte de Chivré, Gonneville, par Saint Pierre-Egiise, | 04 eye extended and below the transverse wrap and 
Départesx.ot de la Manche, France. The principle | held within its embrace. 
of this invention is the application of a pall on a flexible 
eennection adapted for frictional contact with the shaft, JAR AND TEMPORARY CLOSURE THERE- 
vheel, hub or other rotating part of the vehicle. The | 708.—Julian P. Lyon, Detroit, Mich. This invention 
ilexivle connection is operatively connected to the brake | provides for a jar which may be held closed by the 
proper and the friction between the connection and the | pressuarl of the atmosphere rather than by the preseare 
tatable part produces a tension on the connection and of a clamp, although the latter is used in the first stage 
this tension is made use of in applying the brake. The | of preserving, A fastener is furnished consisting of 
| resilient wire, having ite end portions bent downward 
COIN-CONTROLLED APPARATUS FOR —adineur aa: cbanedn «ae. 
Dispenerse Laguips.- Wiillam P. Hackett, Winchester, of the wire : against the top of the cover. When 
Ky This apparatos consists of a fancet, a cylinder with the contents of the jar begin to boil, the steam forces 
piston and rod convected t and operating the fan the cover up to an extent sufficient to permit the escape 
cet, a compressed-air valve connected to the cylinder, | pe _ The m thus produced the 
« coin carrier operating the air valve, a liquid receiving | 4, pe atmospherically pressed down, thas h tically 
and weighing device end a diw harge air-vaive controlling | sealing the jar. The fastening is then r i 
the eseape of air from the cylinder, the discharge valve 
being opered by the movement of the liquid receiving 
devices. By inserting a coin into the apparatus, a cer- 
vein amoant of liquid x dispensed 





Miscellaneous Inventions. 


with and adjustable relatively to 
ment movable in the cyliader, a semi- 





ralve and with the reversing gear of the engine for actu 
ating both «imaltaneously, and a valve directly under the 
control of the pilot and connected with a enpply and 


Mechanical Devices, 


principle may be applied to all kinds of vehicles. 





Designs. 

SHoK PoLIsHER FRAME.—Edward R. 
Fark REGISTER OPZRATING MECHAN- | List, Odin, Ili. This design consists of a mdin or body 
rex. —Charies Bernetein, New York City. In this device portion having its middie portion and the depending 
a railing on the platform of a car embraces one of a pair | e>ds and the upper projection extending in the direction 
of doors for the car, and 2 ewinging section for the plat- | of the length of the middle portion and having a handle- 
form is located within the space embraced by the railing, like formation at one end and a knob-like projection at 
the other end The middle portion is curved or arched 
from end to eud on both sides, and the ends drop from 
the middie and have their inner faces formed on curves 
ing in the curved under sides of the middle por- 


A draw-rod has connection with the ewinging section 
and a rock shaft ic the draw-rod. A finger 
extended from the rock shaft I+ adapted to operate the 


operated 6b 


lever of the fare-regieter. The passenger, when boarding , * 
the car, will thue actuate the mechanism to ring ap and tion 
register a fare to be collected after he has entered the car Botte Cap.—Herman Tappan, New 
PROCESS OF AND APPARATUS FOR) York City. The ieading feature of this design consists 
ComTmvorsLy WiLrsmne axp Preestve Gannaor. | ™ 4 spiral rib forming the lower or base portion of the 
Charies Edgerton, Philadelphia, Pa. This process of | C&P. the rib terminating at the lower end of a cylinder 
continuously filtering the liquide from the solide tn the | crowned by a head, the side of which bulges out, the top 
treatment of garbage consists in distribating the slushy | thereof being arched. 
material In ¢ layer upon s traveling diaphragm, and ap-| JaRpINIERE.—William M. Green, New 
Aying « hot, gaseous pressare to the upper side of the | York City. The essential characteristic of this jandi- 
layer while it isin transit. The Gitering and pressing niere consists in a semi-oval body comprising a top band 
apparatus comprises a casing, an endless filtering belt and a bottom drop ornament, The band and ornament 
and means for closing its edges agaiost the sides of the | sre soparently connected by a series of rite and « bow! 
casing, crushing rolls ot the end of the belt, asubjavent | visible st the spaces between the ribs. The legs have 
belt extenciing under and beyond th- first named belt flat sides, are fitted to the exterior of the body, are in- 
and having a fibroes covermg and a series of parallel roll wardly curved between their lower ends and the body 
ers at one end and an adjustabdle series of parallel rollers | and are outwardly curved at their lower extremities. 
arranged above the first named series and carrying an end- | The body is decorated with festooned chains, A plat- 
lene mictal siatted belt, a frame for anpporting the upper | form is jocated between the legs. 
adjustable series of roile betn, voted at one end and 
mais adjustable at the other ne Peary ag “ > s Loy — — wa & 
ann ‘0. for . Please 
Car FPRNORR —Isaac Macowsky, New | send name of the patentee, title of Serentiods aid date 
York City. The object of this tevention is to construct ' of thus paper. 
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some. answers require not a little research, 


though we 
or in this 


expected rem " 
Scientific American Supplements referred 
to may be at the office. 10 cents each. 
supplied on receipt of 
Minerals sent for examination should be distinctly 
marked or labeled. 





(7442) O. 8. asks: 1. Ifa flagpole about 
forty feet high, made of 2nch gas pipes, would extend 
too far above a house of about twenty feet in height to 
be a guod lightning conductor, and how far away from 


flagpole as this, it can be made to do duty as a lightning 
rod-als by carrying its lower end down to a permanently 
wet soi) and connecting it to the house by heavy iron 
wires. These should extend to all parts of the roof and 
over chimneys and gables. The pole should be as close 
to the house as possible. 2. Would two conductors of 
this kind, one each end of the house, connected at their 
‘upper ends by a heavy copper wire running from one to 
the other, be a safer and better conductor? A. Two 
rods at opposite ends of house are better than one. Use 
iron wire about one-eighth inch in thickness, 8. Would 
there be any danger of the shock killing a person in the 
house or stock in a barn in case the conductors were 
strack by lightning? A. There would not be so mach 
danger as there would be if the house without a rod 
were struck. The 2-inch pipe is very much heavier than 
|e desirable for a lightning rod. A half-inch pipe is 
large enough. 

(7448) W. T. E. asks: Will you please 
answer me through your Notes and Queries and give me 
a good formula for a metol or eikonogen single solution 
developer for instantaneous and time exposure, and 
oblige ? A. We refer you tw formulas in Screntiric 
AmenicaN Svurriement, Nos. 1050, 1107, 1152 and 
1168. Price 10 cents each by mail. 


(7444) L. F. T. asks : How many pounds 
of No. 18 single cotton-covered wire will I have to use in 
order to get an 8 inch spark, using 12 gage wire for pri- 
mary and 20 amperes at 50 volts; also, how many pounds 
for 12 inch spark, using same current? A. You should 
not ase a wire coarser than No. 36 in a secondary coil for 8 
or 12 mech sparks. The current you propose using is 
much too heavy. No. 12 wire wil) not carry it without 
overheating’in the coil. A quarter of this current in a good 
coll will give youa 12 to 15inch spark. We have no data 
for these very large coils. The manofacturers of the best 
coils regard their data as trade secrets, They are not 
given im any work which we have at hand. A good coil, 
giving a 6 inch spark, was described in SuPPLEMENT, 
No, 1124. Price 10 cents by mail. A new book, “Ra- 
diography,”’ by Bottone, gives much information regard- 
ing making coils. Price $1 by mail. If you follow these 
instructions, but double the carrying capacity of the pri- 
mary by using wire with twice the cross section, 
you can then wind asecondary for the longer epark. All 
large coils are made in the manner described in the works 
referred to shove. 


(7445) F. C. V. asks: 1. Should the 
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the house should it be placed? A. If you wish such a | qo), 
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Fluting, Grooving and nd Channeling 






RIVETT ‘UTHE 
verse Miller). Mills. and ind. grinds ork ‘the “whole 


f lathe. KMasy to 
work thao any ceher machine, 
H TOOL CO., Boston, Mass., U.S. A. 


ae 


Faneuil wafen 





CINCINNATI, on10 Se 








ages ays 
ron she is! Russell is eweniedd 604,546 
Sa ET oo 377 
nebel 604,619 
aw A Waterman 
1 hic plate holder, F. A. Brownell........ (604,455 
Pile cs, apparatus for cutting double, R. 
m eer eas pomesconn pgeorecnese sacs rors 604,701 
on ‘and expanding Si poeaee sas 
“% Smit te IR: FEE Rn ee 604,664 
Pipe 1. .¥ T. = POR otiec 0b0gn esestaneigsecs . 604,526 
Fives. ete., covering plate for channels for, D. me 
Plastic ease ‘mould and ‘die for, F. P. a 
Plumber’s furnace, EB. T. Burgess.............-.... 604,518 
Pneumatic dispatch apparatus, J. W. & A. eum 
Portiere rod, J. A II a actions cateresapesesa MERE 
‘ost. ce post. 
Potato ody Geutroyer, Nelson & Justeson.......... 604,631 
Press. See Punching press. 
hn 4 Caraae hine for washing, D. H. enue 
eneneen Oo ital tans van ccecmesanas er — 
Privy 3 fee 
land ne ourvere. device for, J. D. Brown 604,517 
= direct acting steam, A. F. Hall.............. 604,613 
P, portable, Gass STD. « -odadssimaad icp octee 4.579 
ana mechanism, oteam. G. De Laval...... 604, ATS 
Punch LTE ta as +000 0b 66duaeiins atesbous’ 4, 
W. O. Hogaboom........... ...... 604,392 
Rack. abot clothes rack. 
Railw ing signal. electric, L. C. Smith...... 604.431 
Railw ay spikes, apparatus for manufacturing. i. 004,501 
Railway track cieaner for street cars, Parmenter ies 





. doffer quard ab 
tubes for, J. W. 
; spin ing mule yarn 

it fountain, 
pool, 8. 











* 604,54 

Ld: for v: and superheat- 
ees ier naan ad 604,524 

A Reardon ooo OO A1S 











Cx 
e leg, sheet metal, J. B. Schneider. 


itoes. weben H. C. Cam 
Stove, vaporizing ot 
Strainer, weil, J. Booth 
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To Inventors! 


HE AMERICAN ORDNANCE COMPANY offers special facilities to 


Inventors desiring the development 


of their patented or unpatented inyen- 


tions. A department has been organized especially for the development of 


inventions in SPECIAL or AUTOMATIC MACHINES, MILITARY 


or 


SPORTING WEAPONS or AMMUNITION. Address inquiries to 


319 Crescent Ave., 
Bridgeport, Conn. 

44 Federal St., 
Lynn, Mass. 


Factories 
\ 


—. 914, 
New York Office ew 


< 


| 


W. B. Froeligh, 
nager. 










= oe freight’, paid. 
LCATIONAL UNION,” 894 Deatvors Be. CHICAGO, 
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lars. he A - 
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* oO tr 

Non vock” 180 sbantre (treet, Con. 








ROUND OR SQUARE BASE 


ble stee 
ard pees. Drop fored steel 
wrench with each chuck. 





SKINNER CHUCK CO. Church S{., New Britain, Conn. 


FOR FINE WORK 
Hand Bench Mililne 








inthe spindle. 
of table 7 inches. "taller (tom 
tion in free illustrated booklet. 

The Pratt & Whitney Co., Hartford, Conn. 


ott 
price) we will send you one of our 


H AUGER BITS 








tad wood aid for cod boring. Send for Cir, BA. free. 
THE FORD BIT 6., Ho.yoxe, Mass. 










cou) 
GOODNOW & WAGATMANR 


Pipe Threading Machines 


of Highest M 
COMBINATION BENCH 
and PIPE VISES. 


Catalogue containing inter- 
esting indormation free. 





Bignall & Keeler Mfg. Co., 
Box 8., Edwardsville, Ill. 





maz |Che Chicago Gas and Gasoline 





Engines. 


2h. p. to 40 h. p. 
For Electric Ligh and 
all power 














7 | Sail 









ARTA 


corse 


aS aaieale 


Lela peeeeeeaaeer 


OTE PF APIDS 








VAPOR LAUNCH COMPLETE ror $150 


Row, AND UPWARDS 


or 
Steam 


SS | Geesemetesaen er cplaingue. Racine, Yaght and | Our sn 








FANS. FANS 


KEEP COOL 















Williams’ Seaps sold everywhere, but sent by mail if 
your dealer does not supply you. 


Cream, 
(Toitet) Soap, iS cis. 
Shaving Seep (Barbers’), 6 Round Cakes, 
sib.,4oc, Exquisite alsofor toilet. Trial cake for ac, stamp. 


THE J.B.WILLIAMS CO., 


LONDON, GLASTONBURY, CONN, SiONEY. 
64 GREAT RUSSELL ST. W.C. 16) CLARENCE ST 

















This beats Wind, Steam. or Horse 
‘ower. We over the 
WEBSTER 2% actual borse power 


GAS ENGINE 


for $150, jess 10c discount for cash. 
Built on a oy plan. Built 
of best materia! ade in lote of 10 
theretore ws can make the price Box- 
ed for shipment, weight 80 pounds 
Made for Gas or Gasoiine. Also Hort- 
zonta) Engines, 4 tc ® borse power. 
&@™ Write for Special Catalogue 


1074 West 16th St., CHICAGO 





WEBSTER MFG. CO., 


Weber Gasoline Mine and Mill Pumps 

ALL SIZES. 

For Aut Duties. 

Economy and Efficiency 
Guaranteed. 

Address, stating capaci- 
ty and conditions, 

WEBER GAS AND 

GASOLINE ENGINE ©O. 
402 S. W. Boulevard, 


mers & WEISS KEROSENE 


ENGINE 


the most economical 
known. Absolute) 
reliable. Runs wit eomnanc 
kerosene, Perfectly aut 
matic. Patented 18? U. 
and Kuropean countries 


128-132 Mott St., NewYork 








Kansas ( v ity, Me. 





cg 











GREENFIELD 


Steam Engine Works. 


Established 1874. 
Manufacturers of Greenfie) 8ta- 
tionary, Portable and Yacht 


ENGINES AND BOILERS. 
Also Horizontal, Automatic 
and Variable Cut-off Engines. 
Bises from 3 to 73 Horse-Power. 

Also Vertical and Horizontal and 
Marine Boilers, Steam Pamps 
and Adams’ Grate Bars. 


W. G. & G. GREEN FIELD, 
East Newark, N. J. 


= ‘“ a ian att . 
‘The Wolverine” Three Cylinder Gas- 
: Oline Marine Engine. 
The oniy reversing and self Ponies 
gasoline engine ou the market. htest 


Jor the power built. 
no vibration. 








a 












Pract cally 
Absolutely safe. * 
Single, doubic, and tmple marine 
and station sary motors from % to 
OH, o®™ Write for catalogue. 


WOLVERINE MOTOR WORKS, 
Grand Rapids, | Mich. 









GAS and GASOLINE 
ENGINES. 


Using Natural Gas, 
Coal Producer 
Gaa, and Gasoiine di- 
e tank. 
lto # H. P., actual. 


The Sopris 
a W. Pay eas ag 


Springfield, “o. 
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aive Gold Dredger 


THE MOST PERFECT YET INVENTED. 


Money Made Quick and Fast. Hagdics all ma- 
teri at a com ef but 3 te 5 cents cubic 
yard. Adapted to all situations. Contract to 
erect and start in successful operation 
RISDON IRON WORKS, -. Send 
o i. ~~ 
200 Beale St., Sen Francisco, Ca Pamphlet 


BUILDERS OF 
Mining and Marine Machinery, Irrigation and 
Water Works Plants, Boilers and Engines. 











THE 


Scientific American 


SPECIAL NAVY 
SUPPLEMENT. 
With Colored Map of Cuba. 





“ORRBGON.’ 


BATTLESHIP 


TRE 
ring the present crisis for ac- 
concerning the United States 
Navy has led to the preparation of a short treatise 
the Navy, which has just published 
under the title. Every effort has been made 
by the publishers to treat the subject in such a 
manner that it may be readily understood by the 
affairs, and at the same 
a permanent book of 


The great desire a 
curate information 
on been 


above 


reader unversed in neval 
time render the publication 
reference. 

rf 


‘ 


regular num- 
Wth, and consists 


place the 


April 


This issue takes the 
ber of the Supplement fer 
of forty pages 

The number opens with a historical sketch of 
the birth and growth of the new Navy from 1883 
1204, in which the programme of shipbuilding 
authorized in cach year is given. together with the 
classes of ships which it called f 

This ts foliowed by an article which explains the 
different types of which a modern 
na divided, and shows, by the assistance of 
manner in which the various types 

lassified. This article will greutly 
in understanding the detailed 
of each ship which 


vessels into 
YS 
diagrama, the 
of vessels are 
aseiet the readex 
iliustrations and descriptione 
make up the bulk of the 

The ure grouped according te their type, 
as classified below. A comparison is drawn be- 
tween different vessels of the game type, and the 


Issue 


ships 


improvement of each ship on its predecessor is 
pointed out 
BATTLESHIPS. 

“Indians.” 18 cuts: “ Massachusetts.” 2 cute; 
*Oregon,” 2 cuts; “lowa,” 3 cute * Texas,"’ 2 
cute; “* Kentucky,” 2 cuts; “ Alabama,” 5 cuts. 

CRUISERS. 

“ New York,” 3 cuts; “ Brooklyn,” 1 cut; * Min- 
neapolia,” lout; “ Columbia,” 2 cuts; “ Chicago,” 
1 cut: “Olympia.” 2 cute; “Cincinnati,” 1 cut; 
“gan Francisco.” 5 cuts; “Detroit,” 1 cut; 
“Charleston, 1 cut; “ Baltimore,” 1 cut; “New 
Orieans,” 2 cuts. 

MONITORS. 

“ Amphitrite,” 4 cuts; “* Terror,” 5 cuts; “ Mon- 

terey,”’ 3 cuts; “ Miantonomoh,” 4 cuts 
GUNBOATS and TORPEDO BOATS. 

“elena,” 1 cut; “ Annapolis,” 1 cut; “ Mari- 
ettm” 1 cut; * Ericason,” 2 cute; “ Porter,” 2 cuts; 
“Meine’s” torpedo boat, ] cut; “ Dailey,” 3 cuts. 

SPECIAL CLASS. 
Ram ** Katahdin,” 4 cuta; submarine boat “ Hol- | 
land,” 2 cuts 


each ship t a full table of | 
her dimensions, armor. gun’, speed, etc., and this 
is supplemented by tables at the end of the 
work, giving complete tabies of the whoie fleet. 

The lilustrations number about ®), and include 
handsome half-tone views and wvod-cuts of all 
of the vemsqs mentioned. Other pictures 
show in great detail the guna 
steering conning towers, and 
many wmterior and sectional views of other parts 
of these The forms a most 
complete and fully illustrated periodical. 

in addition to the ie included a reliable 
map in colors, showing the island of Cuba and 
the West Indica. 

This tesue is inclosed in a banda 
for preservation 

Price, by mall, 25 conta, 


MUNN & CO., Pubiishers, 


Under the cut of 


altmve 
oodoes. apparatus, 
warships whole 


above 


3 Beoadway - New York City. 





Bicycie valve nipple, Martinek al Lusk.. 
Bottle, : 


gun-turreta, tor-/| . 


mune colored cover 
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BELTING of Various Styles, ELEVATORS, CONVEYORS, 
























































_ o 
| tires. device for repairing rubber, J. F. Rey- Chain 
Tock combination, @.& Wesley etl... ro COAL MINING and HANDLING MACHINERY. 
oOo cu » ’ by 
Tough for crown aid bridge work, artificial, WN. 4 The JEFFREY MANUFACTURING CO., COLUMBUS, 0, 
Toy or puzzle, J. ‘Reepmak i 604.416 §3™ Send for late Catalogue “C.” Branches: CHICAGO—NEW YorK, 
Traction engine wit winabng ‘dram, Fowler & eum 
| , eer , 0 
; Transmitter and receiver. combined, J. M. Joy. -» 604.583 R SCREW-CUTTING DIE HEADS 
Pct frames ae Gale, oe BOERS Ay SELF-OPENING and ADJUSTABLE 
Pruck transom, car, BENGE .2 caveddvosoece 
4 week, PP. EX. BeMtOR. .ccceccccccccccccccssocces . x \ > 
‘ube. See Speaking tube. 
Turbine, steam, O. Trossim..................00+ «+++ O45 <-e 
Turret for war vessels, W. 1). Stivers .. 
Twine hoider, K. B. W onpen, . - bry 4 
Ty casting apparatus G. Pav . é 
t Exbre lla, self opening or closing, ie Kleber. . 4,495 oe 
Vacuum pan, BH. G. Boswell. 604,508 BL sizes 
Vacuum pans, Vapor condenser for, W. & A. W. one a Se eat a 
| D ndnc thd Baas tcktien sac tne Annee v Preis CEomeTR 2. est. 
Vac auima, apparatus (for produc ing a Barr ‘ 4.488 “1TTsByRe™ EUROPEAN AGENTS: =} GAR MURINE Leas Sa 
Stroud > 
Valve, BB. AWB. asccccce-cgesccccvccccccsccesccvcscoses 604, 505 
Valve, Schmitt & Bonnell . 604,502 
Valve, air brake, W. O. Gunekil 04,612 APOLLO BEST BLOOM THE CONDENSING STEAM RAM 
e controlling ¢ vice. s exander.......- - . 
Valve handle, H it Frisbie Se i ‘ one. GALVANIZED IRON. Wonderful Device for Raising Water 
valve, steam actuatec ae. eecccece 
Valve, thermostatic, M. Leitch ...... . 4408 ; — or Small Quantities. For All Pur- 
a gy et : Scans An architect knows that Apollo poses, "At Smallest ret Guaranteed to save 
ve ine wii ‘Speen ns an expand- = me 4 galvanized iron is never rolled one 5OF | IN a ay A AND 
cle 2 | G _ PETTITT ee et . 50% . 
Vent slug. WP. Keenan sas: ‘@uo} gauge and stenciled another. ar Send for nae soda 
entilator. ec indow ventilator. . 
V esse r Josure, W. P. 5 a " 4 ... 04,558 Builders ought to. THE enum HYDRAULIC MACHINERY co. 
Vessels, device for preventing refilling, B. H. 68 & 69 Loar % Trust Bidg., Milwaukee. Wis 
- Raymond sag ussenerencesesnsenscencsnens ae 
agot bra ke, D. oster » 
Wagon brake, 8.0, Staley. c00000000000 ge Apels ten tat Sal Conga, OKEN EYECLASSES ~@ 
on, Guansine, T. B. liopper 604,697 Pittsburgh Pa. 
w on m, dumping, _ Seargts . oe P 
agon, gurbage, P uer 7 — : 
W ash ct 8. Flowers. 604,657 
Ww ater coset. DS. Schureman.. 604,548 Any Hotel eee 
Water closet seat, H. P. Cope a oan 
Water purifying apparatus, A is : \. tho t water 
Ww ate r tank mae "nine, grout, ‘o a Gre qory ates by --4 Wi plenty of 
Water tube boiler, upright ickes & DP eskene ‘ : 
Wattmeter mio ", c D Raab. eel 4.501 is a failure. A 
W eather strip. OMAMBDEE. .. 2... 6. cece ewer ewes oT 
Wheel. See Vehicle wheel. 
Window screen BJ, BM KOI... .cc< ceeeceess» OOMO9D CALDWELL 
Window ventilator, W. y «& -h Johnson aren 
Wire swaging machine, L. Coo oweat . 
W ire tightener, B ll & Brower 04.578 = B | h 
oy ee TANK AND TOWER Buy Telephones 
ench, . downie. , a 
Wrench, li. J. Hancock. insures running water on every ne erence tne CHEAP THINGS.” 
= floor, and fire protection our customers 
DESIGNS — sian ad suits. Our 
ee ey ee ea ee nen besides, Local carpenter can and both good. 
Bicycle hub, J. A. Coulter........... ........0+.+-. 702 put them up. WESTERN TELEPHONE CONSTRUCTION CO. 
Bicycle lamp bracket, E. M. Rosenbluth............ 700 260-254 South Clinton St., Chicago. 


B, K. Paine 
Box, T. W. Foster... 
Box. ornamental, BE. Sohn. 


Brush, clothes, F. H. La Pierre 


w. E. CALDWELL co. ’ 
217 E. Main St., Louisville, Ky. 






















































Lachuotoely inthe United Satie 





AUTOMATIC MICROTOME. 






































“Court's Great Stomach and Nerve Tonic,” 
Petersen. 
“ Velvetta Kid” 


6.501 
(for leather and kid), F. Crocker. 6.582 


| 


PRINTS. 
|“ Buffalo Lithia Water,” T. F, Goode 
riter for All 





Hammond Typew Nations and 
Tongues.” Hammond Sy yemer Comouny pangs irs 
” Jost Out” (for cigars), ographic 


o The ¢ Continental Gola ile " (for a suit of clothes), 
d-Loomis Comp 





Stno FoR Sooantteen 
WilUuaMs 


PNEUMATIC STIVERS’ RUNABOUTS. 











A printed copy of the specification and drawing of 
any patent in the foregoing list. or any tin print 
imsued singe 19, will be furnished from this office for 
0 cents. In ordering please state the name number 
lof the patent desired, and remit to Munn & Co., Ml 
Broadway, New York. rates will be where 
| a large pumber of copies are desired at one 

sta aa 





The best driving wagon on earth. The best evidence of 





Cavadian patents may now be nee. 


rentors ‘or any of the inventions named 
fring Sot, Bei provided they are simple. at a cost 
com 

















za, 
Pa! 
. 3 
a 
28.685 
23.685, 
. 23,6R2 
Brush, hair, F. H. La Pierre.. aa” 
Buckle frame, harness, G. P. Prentis.. . Be minute sections down tothe 
Button bead, F. P. Laws. .. Boe + —7— of an inch. 
( ners asker, EK = Gladhill oa. toy and o— 
Clothes pin, ‘ azen ee ‘ c i ;) matical the touch 4 
Cuspidor cleaner, W. E. Whittemore.. .. BW i ° Po) ae ay N p re use througbout 
Display card. J. & Hills : BT labetene! era,  ASHINGTON FIR ANA ne ufactured by 
NA a IR LE: TI a —— NE <6 TANKS IOSEPH 2 ZENTMAYER 
Flour tank, W. H. Curtice . Bik nl PRE > 
Furniture foot, F. Stewart... ....................eeee« D708 ae UL th St., Phila., Pa. 
Game board, H. is . BM 
Gas burner, E, J. Daschbach.. . Bw 
Globe, M. W. Gleason . Bee 
i . ‘glass 4 3 aa Sieewe as aoe 
oOo Snap. oo ** 5 
Hoop, barrel, J. G. & J. M. Bauer .. B74 fl shows overs Jnown Teg 7 cach with 
Locket, T. J. Zeltmacher.. ootacwationn 23,678 . yan ey he ve Sd Send bey Manufactory Established 1761. 
Lock, seal plate for seal, J. W. Stevens . e068 presen Fa. 
Medicine case and desk, W. 8 Cooper 2.710 once ‘ PENCILS, COLORED PENCLLS, SLATE 
Noazle, Thomas & Driscoll. .- MONTGOMERY’S TOOL CATALOGUE PENCILS, WRITING SLATES. STEEL om. aap 
aper pattern, L. all. 7 for 1898. pages with index at back. CASES LIN SLLV 
Pavers, frame for fruit or vegetable. ¥. B. Bistag 28,705 A handy book for e' : i BOLL, pare Re ah RUBBER GOoDs, KULEBS, 
Paving block monte FS L. Adams...... . BT foreman of «shop or 2, 2 | COLORS AND ARTISTS MATERIALS. 
Picture moun, J. CO ra ss . Bn finest and most accurate 
Receptacte for stinchiment plugs, W. T. Pringle.. 28,608 Bogs is pocket size, x 44 inches,| 78 Reade Street, - - - New York, N. Y. 
Rega vt — <tr Ei . Lindenberg. . . * ppt rounded edges. A 2 ed 1761. 
srew driver, Swartz. oa commen . Manufactory Establish 
Spoons, eté, ‘handle for, 4 T. Love ........ 28,680, 28,681 MONTCOMERY 4 CO. 
Stove reservoir, C. W. W SPS ~ 708 105 Fulten Street. New York. 
Teapot or like article, A. ¥ Jackson... 23,688 
Telephone opqeater s oune hboard, W. F. “Smith. Fan of . 
Wagon body SEL EMEis sas. oscssrsedesus ¥. DORMAN Ss 
Woven fabric, W. T. Smith.. .. Be — ty 
—— VULGANIZERS rgro in Uatted Sates for 8, 
, . - for 
TRADE MARKS. are used all the Id be 3 Lh. -l—~ t+ 
Agricultural implements and hardware, certain Exclusi M “ Send for Catalogue to 
named, Fuqua Hardware Company.. . 31,006 hines f rt oy of Steam Ma- ADJUSTABLE DRAWING TABLE CO. 
4, = ap 
Axes and hate het upplee Hardware Company .. 31,604 T yoo! or Rubber iq" e also make H Block, 
Bic tc ie and other transmission chains, covers for, at My #10 a x om An a outfits Office, Powers Opera House 
W. BL F. Marcbial .. 0.0.00. :00..s00+00000s 31.908 | Tools and Supplies. i} Stamp and Stencil Dies Grand Rapids, Mich., U. S. A. 
Bitters, Johnston — & Compan pany. 31,5 for all & al 
Blacking for boots and shoes, liquid, C. L. Hautha- son | Die Sinting of all kt ; 8, Shen cn 
WET GE GOURD, « oo 0c 00c ce ccambes + ocd getoccesesec cossecs 4 7 
Print: with complete outfits, 
Candy, Busy Bee Candy Kitchen Company. 31.582 | ‘Erosses, 
Cider, bottled, 8. 8. Pierce Company........ ....... 31.5a0 | from m Sito Send for Denn 
Fire crackers, KE. J. & L. Nordlinger 508, 31,500 | 1‘ EJ. F. W. DORMAN ce 134 Barclay St. 
Food products, cereal, H-O (Hornby’s Oatmeal) 121 E. Fayette St., Baltimore, Md., S. A. NEW YORK 
4, wheat breakfast, Pil Washburn #1 pet . . 56 Adams St 
Food, wheat breakfast, Pillsbury-Was burn our 1 
Mills Company 575, 31,576 Acet | n a | HICAGO 
Liniment, Smith, Kline & French Guan * 51.508 38 rt Sq 
585. Cou uare, 
Meats and compounds, certain named, Swift & 
Company.  s1.578 Reduced to the most Efficient, STON 
Medicated confections, a worm specific, Johnston, Safest, and Economical 818 Wyandotte St., 
Holleway & Compan pany. aaneet 31,584 use. KANSAS CITY, Mo. 
Medicinal remedies anc toilet Ay arations and We claim for the Ra) F AGARA 
articles, certain named, C. unders 31,501 the only Machine ama We will save you from 
_——s tablets, Anti-( “ephalic ve hemical Com- 7 matic in its — 0 to SS on Typewri- 
. sizes from 10 to Larger ters makes. 
Medici ines, medicinal ‘spec! ialties and articles for sizes manufactured promptly to — 
the toilet, Oberhausser & Landau 31,580 order. os 3” Send for Catalogue 
Milk, conteness, Vermont Condensed. Milk Com- 31.579 in unoccupied te Do A 
a us Correspond with MARINE 
a | water and carbonated beverages, natural, SUB TELEGRAPH.—A POP- 
W. H. Davis 31.581 NIAGARA FALLS ACETYLENE ular article upon cable ing. SCIENTIFIC AM 
Oils and certain | named toilet articles and prepara- GAS MACHINE CO., page ly ¢ 5 tgs ty 1134. 1 For 
COED, Wy GNSOE, PROO. 0.0.00 ococsannecsnpenenenene 31,506 Niaga and Canada 
Outs for contain named purposes, 2 i wi 1,585 ra Falls, WN. Y. 
aints and painters’ supplies, Natio ini 
' and Milling Company............<ss«s0+ s«« ing 31,62 Jor 1am. 
| a ladies’, Commercial Knitting Mills Com- 
eae Coma Kay Ml Oe nurs ONLY WATER MOTOR 
Poser writing, iting -aper SOMPANY........«.. wir adjusted 
Perfumery, Firm of A. W right es ae 4 poocgecoyte 31,504 {pan 2,00 tilted or 
Photographic material, aponanten and poecues, ith th in. Polished 
certain named, Radiotint, Aspnes eoucee u4 Brass Guard, retail 
Pills, W. A. Prout "o . 81.587 | cash. Diameter 7 t A448 
Remedies, hog cholera, C. Brags. 31,589 | ine, Cet Fan or Post 
Remedy for arouse consti n, hepatic, torpor Fan. 90 ibs. pry ‘Pulley 
and jaundice, Edmonds nodimednsiities 31,007 | and Balance Balance Wheel, $13. 
Silk, vestings, Racten stock and dress goods, C. A. ROSENBERG 
RSD Beae6n0rd66s cnesedss shaves tonccedie 31,571 | 3° ©0., Omen, 
Silver, powdered preparations for cleaning or ‘arey St., Baltimore, Md., U8 A. 
j polishing, J. H. 31 
Soap, perfumery and toilet preparations | ‘for the 
| teeth, skin and hair, Joseph Crossfield . Sons 31,592 \ 
Soap. toilet, Johnston, Holloway “ior ‘art 31,508 h 10 to 2,000 pc 
Stationary articles and materials for artist ‘and from feet. lize > 
draughtamen, certain named, L. . Hardt- Aire P A pa specialty. Ola Ola Mug rt heady . fine ti, rere, Poe 
ne en 31.572 p -y- ngs made for Founda- "Chemicals. ete os teenie 
v az Akron Varnish © 1 Company sesaele 1, a 
eo. 
| LABELS E “p SON IN THE rang 





pina! Steet, New York, 
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Sites eas nace 

ELECTRICAL APPARATUS COMPANY, ewes "oe Yor 
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ENGINEERING National Tube Works Co. 


“ cSetore,, Seyerior vest THE Larges’ Makers of All Sizes and Kinds of Special WROUGHT 
MONTH MILD STEEL AND BEST WROUGHT IRON TUBULAR GOODS IN THE 
52 in 1 ADNANCE NCE and and $2 a mm WORLD; control the Manufacture of Wrought Tubular Goods Made 
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Petlerson’s 


Continual Water Stiil. 
This still is in use and tn- 















, Pays for a College 
Batabliet ~—» 4 of a High Class of Mild Steel, FROM THE ORE to the FINISHED PRODUCT, 
say and unqualifiedly recommend NATIONAL PIPE FOR ALL USES as 
Architectare ; . 
Book: Keeping ; Shorthanc oad own. A Better than any other Pipe made. * Pie! 
guaranteed om = pore = . 
= —- TNR ACHIN orliss Engines, Brewe 
INTERNATIONAL COnnesPoxpexce scHOOLS, | TASH (CEE rt Bese = Migery. yiote Cia eh 


Saves Half 


If you will add a so smooth 
and carefully test root a bicycle 


as the Waverley you wilt insure greater 
than the yet ungsores chain- 
can as ews than half the cost. 





RCT RIGERATION Sa CHINE 


‘CONTRACTS WANTED. 


To manufacture Hardware Prortaities, Pat'’d Novelties 
and Sheet Metal Stamping. Lang Mig. ( Co., Kocine, W is. 





TENSES) E 


SUSSSLISSLESS & 


[Syl Ayl Ay Sy 
ris< i ya 


The Best Place te to Study Engineering co ( CN WIC. 4p 


wy enamine, rien é 
WORCESTER POLYTECHNIC INST. BICYCLE 


SSUSsS 


yy 


COSSUs 
wih 


7 
4 




















BA 


FY a 
MecHAN ICAL Givin and fertase tant L St Bwolwe ogue N O N Ee 2) = 7 T = ~ yd | Seeerencs Ms MOSEL 6 EXPERIMENTAL ab Tou wapehe eT ee we oss 
showl ntoe matied C—O lees 7 AG 5 Caenpreenanamoete me oe tat 
‘spate ae el | S = |EXPERIMENTAL WORK AND MODELS 
SO SIMPLE A CHILD CAN USE THEM ES . is i. ROBINSON ‘a Cb. 2 206 | Center Street, Chew York City 





re USSUSS 










































































wijalding Cameras ie Experimental & Model Work 
Oirs. and advice free. Gardam & Son, 45-1 Rose 8t..N. ¥. 
fo fia” “sebnart Junior, 86 = os a nga '98 ~S 
j N 7 ve 4 agents but sel! 
“fz Seid cont stamp for irect to the rider at manu- 
Niustrated Catai ing prtees. Cahegems mee. 
s. material, super 
SUNART PHOTO co. BICYCLES Guaranteed against acct 
Street, ROcHEsTER N. ¥ $ 34.50 dente as welt ae de; - We 
T TRI . . . ip privilege of examina- i 
0 ae “BUILT LIKE A WATCH.” tion, pay, express ‘charyen both 
OLORS — FOR Acme ways and refund money if not CALCIUM CARBIDE. Tenders invited for supply 
PHOTOGRAPHY J Ss colors by the Chas- Art Catalogue Free. i On Tee aT OLE OO. for jogne p ( bog Sara earaaocs free in Paes ah + ons 
rice por ton. CAR if) ’ 
Re ee SHERLIN oSo WEAN Ree came, | | BICYCNOS. “wo Riise Schalke, mS enty 0.2 Sain Se, nao gta 
vem 42 4,s04 tt from all newsdealers. ; Pr MY OWN - CYCLES —~ ath 
: a ee ALL ua PROFES: 3 
CAMERAS ad Patent Avigmettc Coaster and JW.RUSSELL 4 CO.. i" ) 
e. C with ; : 
Pic +. ¢ noe actos cuntset. 
from $2.50 to $50. e Trash, Ne Lots. Send for | C Jatalogue and a 
a Reda Oeer. Fk BEAT SBS Pom | | WAT A INT 2 sD. 
evel required to A practical man to take charge of a long established 
make finish photo- pa A, MODELS $15-$25 elevator business. Must be conversant with hydraulic, 
grapbs complete Hew °97 Models at Greatly Reduced Priees. | electric and belt power elevators. Would be required 
 — ~-4 all i eee pve te Rg oo to draw up specifications, make sales and superintend 
cameras. nd cL P. WARNER MPG. CO., 250 Wabash ave RG! Chicage. erection. Address, stating salary expected, refcrences, 
Large complete - P ——— | ete., “ BUSINESS,” care Scientific American, New York. 
oktiSes Tee. MEAD CYCLE CO., 282 Avenue A, Chicago. Anyone Interested ampere : 
Jas. H. Smith & Co., in AanicuLTunaL Pursvrrs can't | CD@-balf & million people will visit the Twentieth 
E-31! Wabash Ave., Live One Hundred Years: afford to be without the ee ——— of the - assachaset ts 
Chicago. Drink Pure Water aerated with AGRICULTURAL EPITOMIST. > ~ ta oa Association, Octeber and 
, i. 





sterilized air—the only a 
Sotety pure water—and 


PF aisiy'weiien on oaa\card raning | Electricians and Manufacturers 
The Sanitary Still —E-_E—_—_——=V—_O | Of Electrical Apparatus 


for oe © ee distilis + 50 YEARS’ who wish to avail themselves of this opportunity, 


water. Made of co pet ~ heen: EXPERIENCE should send fur prospectus, ruies and conditions and ap- 


THE LENS YOU USE. 
The New Gundiach Standard Anastigmat ater. Made of o0 
wit n; clean 
simple asa tea kettle; fits 4 plication form for space. Entrance Fee for Electri- 
caland Mechanical Exhtbits only Five Baliars. 


The New Gundiach Wide-Angle Anastigmat 
The New Gundlach Process Anastigmat oll, coal or wood stove. 
Ay ey hee upward. No charge for space or power. All machinery electric- 
ally driven. Plans and full particulars on application to 


The New Gundlach Kinetescope Anastigmat Write for 
ame THE FINAL PERFECTION. ae CUPRIGRAPH CO., 
Lenses have been y y tested, bave been 138 N. Green 8t., Curcaeo, ILL, HENRY D. DUPEE, 
Secretary Executive Committee, 
BOSTON, MASS. 


eed Eerie revue, and are ession. : 
for Uutaloue ant Tewrtmonat Leversto™ | Little Bustier Fan 


Sauer Gunpiacn, Son & Co., 


Your Success 


as a PHOTOGRAPHER ali depends upon 





















TRAvE Marks 
DESIGNS 




































20244 COURT STREET, ROCHESTER, N. Y. | Five inch. Keep Cool at desk, home and sick 
= ~_*: | room. , High epeed, wonderful results, Guar- Copynicnts &c. Monthly Payments 
ley for run i and light inery. Anyone sending a sketch and Sreeen may ant reduecd cast rewores the lay: ber. 
Com ee battery, . quickly ascertain our opinion free whether an rier in the way of every thrifty home enjoying 
ae for circular 0 invention is probably patentable. Communica- the ‘nertimable Dicesing of » fully «, sipped 
larger outfits. ola from $1.00 tions strictly confidential. Handbook on Patents bath such as only the ~ Mosely”? furnish 
up. Agents wanted. Samples list sent free. Oldest aay for securing patents. Complete with hentet @96.G0 up. deliv 
mt only by the dozen agultlen taken t h Munn a Co. receive ered free Rast of Rocky Mountains. 
KNAPP ELECTRIC & NOVELTY CO notice, without charge, in t sana danaene 
, mos LDING 
46 Warren Street. New York. 
a "Scientific American. mm 100 00, 
: A paptvonely Wustreted weekly. Jasnest cr a ~~ 8t., 
ation of any scientific journ erms, Gas, Gasoline of Oil AZO, 
a Haw Wy _ wy year; four mouths, $1. Sold by all newsdealers. -- tb ——__—— 
: MUNN & C0,221 2s New York 
a 9 Branch Office, 6% F St., Washington, D. C. 
is the touchstone of paint quality. If paints rod _——__—_ 
quickly fade, blister and chalk off when ex- eee OF 


posed to the sun, it’s because they’re un- 
Sarees ot matnel woes impure 
Wz 9 





LInENE <2 cai. | | NEW ENGLAND 









Io=, ir yo wu ARE Stylish, convenient, at - 
LS —_- Sets ehdes. are reached Quickly and 
eon sides eee 
serene LOOKING UP Seabee Centre ie th 
ouble service. ' ' ; 
Pusson’s Meuse Fs Palnting Model Your 
binations) le. Book—*“ 
Mester Painter's Tinting Card for 2c. stamp. SEND 2° STAMP FOR COPY OF When soiled on n both 
handle 5 sides, —_ aame Steamers “ City of Lowell” and “City of Worcester” 
dasiness in itecif. ’ weave New York, Pier 4, North River, 6:00 P. M. week- 
iis. =. PATTON CO., Milwaukee, Wis., U. 8. A. caffs, 25c. Send 6c for sample . 
“ coltasand gate Gleulle. Raaews style. —- Rasen prt an ae = hae rs = 
Reversie.e Cc . Derr J. Boston. ew nga! an en ermpon ailroads 
North and East and with Steamers for Block Island, 





Watch Hill and the Shure Resorts of Long Isiand 
sound. Tickets and staterooms at 


$ 5 nge Sons, Suet, Conn 
(See AND Rone Cutter iit for zi PIER 40, NORTH RIVER, NEW YORK. 
ESI oc MiG Sloe Ease = ha -3 
4 
COLORADO 


HOW FAR DID YOU RUN? TOURS | 


‘The most sccurate record of yout Bioras Bicycle P 
Runs is furnished by the new and Is the title of a new book on 


. Colorado, America’s great 
Burdick Gyclometer health and pleasure resort. 
which is by far, the most reliable ‘ ! The book is beautifully illus- 


and water ‘ 
asa watch, ch, et has fearer parts than’ amy other eter: com : trated and contains a vaiu- 


1 iRegiatere tenth of miles by sere y able map of the State. A { 
ere ONLY. “thus accurately reveate copy can be had without 


























KLONDIKE wacnserrins) 
Take 4 SMITH & WESSON large 







3 
s 


Fe ee eer ere oP et ae ee ee rere 


ie 


. Seeosts Oo sey 1. ] 4 
Catalogues of de- : a Send for handsome Illustrated Catalogue | charge upon application to ; 
sirable weapons for heary wee malled-en ap 9 ont P. S. Eustis, Gen’! Pass’r Agt., | 
. . , +] 
— EDWARD MILLER & CO. cscs" MERIDEN, CONN, Py yee (rp ently 











etd, & WESSON, STORES: 2 and 9 West Broadway, New Yor«. 63 Pear! Street, Boston, ‘ 




















368 | Scientitic American. | (Jone 4, 1808, 














"".  Sliaeaide ir 
Sear J Tribune « Bicycles touches 


inside Page, cach insertion, - 75 conte a line 
Rack Page, cach insertion, ~ « $1.00 a line 


cw" For some classes of Advertisements, Special and 
Higher rates are requeredt 


$50.00 and Upward. 
















































The above are charges per agate tine—about eight { 
were pe er tine. This notice shows the width of the line 
and is setin agate type Eraravings may head adver- VIVE } 
tisements at the same rate per agate line, by measure- 
ment. at the letter press. Advertisements must be 
received at Publication Office as early as Thuredar 
morning Lo appear in the folowing week’ 8 insue. ; 
‘ | for size of 
ft 4x4,ort 
THE BEST IN THE WORLD. large I 
[2 Handsome illustrated catalogue describing our Number . 
Bevel-Gear ery full |ine of twenty-three models mailed free. 4 
Chainiess' =i Che Black Nig. Go., Erie, Pa. ; 
Bicycles | Ae Glass 
$126 . 
Make Hill Climbing Easy | Plates 
Columbia oe and 
Chain Wheels, $75 [if s erace 72 Cut 
Hartfords., 50 if 
Vedettes, $40 and 35 tee Films 
SEE AD. LAST AND NEXT WEEK. 
POPE MFG. CO., ; that can 
Hartiord, Conn < on guutet 
RFi me ol 
— ° =a , 
| RIND ABESLYS Cotas loading. 
Pam el - . TAKEN WITH THE $5.00 VIVE. 
a Se eH ey 


Every Amateur will want our $898-PHOTOGRAPHIC MARVEL, the 
Vive Stereoscopic Camera and Stereoscope, complete for $10.00 


. yO a Carn asin’ PRACTICAL, = my and oan ni to te giaes plavoe Canam A [citer one or 
a apne FES TE wonderful instrument. 


VIVES !n-st Styles, Sizes and Prices Lead Everywhere 


VIVE CAMERA. COMPANY, HOME OFFICE, 156. 186 Ls Salle Stree Street, Chicago. 


Manntatarere of al of Photographie Spoon 


_ | Ba een cael HIGH SRADE FOOT POWER LATHES 


-* “SECRETARY PMB»ALLEN - 2?Vice Peesivenr) W. P. DAVIS, ROCHESTER, 








— 
































— 4 








FREE ! gett Sintered catstopee 0 


“ PERFECTION” 


Air Mattresses RRereated tests enable us to say that even from precisely the 
? 


same steel the tubing produced by any other method falls 
short of ours in strength about 


10,000 Pounds per Square Inel 


WITH EQUAL DUCTILITY. 
This emphasizes the excellent effect of our accuracy, 
of our annealing process and the total absence of 
Pe the — “ph anne. 


1 “Pioneer” Fifty Point Carbon Steel Tube | § 22 

























For Home Use, Ships, 
Yachts, Boats, Canip- =& 
ing, Hospitals, Etc. 


Our name and TRADE- 


MARK on each article is a 
guarantee of quality. 

DEALERS : . ‘ throws the tight straight 
will do well to, write for is safe insurance to the rider and means success to the manufac- . Paras kerosene, 
Trade Lisccat A 


turer and dealer. It is essential to a really high grade wheel. R. E. DIETZ CO., 60 Laight Street, New York. 


We invite our customers to come in on our floor and select their tube from the gen- 
\ eral run, and to take any piece they choose to select as a sample of excellence. 
; No spectally prepared samples ! 
| We should be pleased to quote you discounts on application. Send for printed matter. 


Absolutely Reliable Always POPE TUBE COMPANY, - - Hartford, Conn. PRINTING INKS 


SP TGR Re ee 


Mechanica! Fabric Co. 


















































Bem. Y Standard Typewriter. 
WYCKOFF, SEAMANS & BENEDICT, WE HAVE SOLD WITHIN 90 DAYS 


327 Broadway, New York. 


THE, FAIRBANKS MORSE ENGINES. S : KTY G Rie | 4 MILLS 


ne na for Bewtric ‘Licht 








ise ve. od to the largest Cement Manufacturers, among them being the 
- Sunt tor Caleogue 0. American Gement Co. Alpha Portland Cement Co. = Vulcanite Portland Gement Go. 


Bonneville Gement Co. Lehigh Portland Cement Co. Peerless Portland Gement Co. Y 
Seals A, Ss eed Glens Falls Portiand Cement Co. Castalia Portiand Cement Go. @ 


Also 1 pet ew Safes | 
he Ad because they believed that The Griffin Mill beyond doubt does the best possible 
work at the smallest possible expense. | 


holt saa tiaparacatccaphern wage abe 
ican amd Foreign references regarding it if you desire them. . 


BRADLEY PULVERIZER CO. 


92 STATE STREET, . BOSTON, MAss., U. S. A. 


KINDLY MENTION THE “SCIENTIFIC AMERICAN.” 


coerage, & i. 


er OPTICAL 




















—__— 


























